
This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non- commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at http : //books . google . com/| 



Surgery, its theory and practise 



William Johnson Walshann 




Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



r 



SUKGERY 



ITS 



THEORY AND PEACTICE 



Digitized by 



Google 









Digitized by 



Google 



SUKGEEY 



THEORY AND PRACTICE 



WILLIAM JOHNSON ^ALSHAM 

F.R.C.S. Eno. ; M.B. and CM. Abekd. 

HIBUKOK AKD LBCTURCR ON 8UROBRY, 8T. BARTHOLOMEW'S HOSPITAL 

MUIB£R or THE COURT OP EXAMINERS, ROTAL COLLEGE OF HUROEONS Of ENGLAND 

ooirsrLTiiio ivBaKov to tbk xrrBurouTAS rmpitau to the hospital roft mr 

DItKASB, SKTKXOAK8, AXD TO THE COTTAOE HOSPITAL, HKOMLET 

LATE Bl'MOEOJI IB CHAHOE OP THE ORTHOPJU>IC DEPAHTMICXT AXD LElTI'REH OK 

AXATOHT, ST. BAKTHOtOHEW's HOSPITAL; KXAHIXER 15 AXATOMT TO THE 

OOKJOIirr BOAKO OP THE ROTAL COLLEUE OP PHTSICIA5S AKD ROYAL 

COLLEOB OP BUROEOKS: AXD EXAMtXER IX BirROERT TO 

THE BOCIETT OP APOTHECARIES 



WITH 483 ILLUSTRATIONS, INCLUDING 16 SKIAGRAM PUTES 



SEVENTH EDITION 



PHILADELPHIA 
P. BLAKISTON'S SON & CO 

1012, WALNUT STREET 
1900 

Digitized by 



Google 



Digitized by 



Google 



WV3I 
\^00 



PKEFACE TO THE SEVENTH EDITION. 



In the preparation of the seventh edition I have been assisted 
bj Mr. W. G. Spencer, F.R.C.S., Surgeon to the Westminster 
Hospital, and I have to thank him for the very valuable help 
he has given me. With his aid the whole book has been 
revised and brought up to date ; some of the sections have been 
re-written, and matter that has become obsolete has been 
omitted. The sections on the Surgery of the Brain, Cerebral 
Sinuses, Neck, Stomach, Liver, Gnll-bladder, and Female 
Genital Organs, have received special attention. The book has 
been enlarged by more than a hundred pages, the size of the 
page itself has been increased, the type improved, and seventy- 
three new illustrations, including sixteen skiagram plates, have 
been added. 

I am indebted to Dr. Andrewes, Lecturer on Pathology at 
St. Bartholomew's Hospital, for revising the section on General 
Pathology, which, in the last edition, had in great part been 
re-written by the late Professor Kanthack. 1 have also to 
thank Dr. Hugh Walsham for the pains he has taken in the 
preparation of the skiagrams. Lastly, I am indebted for 
valuable suggestions to many friends, and not the least to 
my friend and former colleague on the Court of Examiners, 
Mr. Edmund Owen. 

It is hoped that the improvements and additions thus made 
will still further increase the usefulness and popularity of the 
book, 33,000 copies of which have now been published. 

Harlsy Street, W., 
June, 1900. 
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SECTION I. 

General Patholoqt of Surgical Diseases, 
inflammation. 

Inflammation was defined by Dr. Burden Sanderson as "the 
succession of changes which occurs in a living tissue when it is 
injured, provided that the injury is not of such a degree as at once 
to destroy its structure and vitality." This definition is defective 
in that it states only the reason why these changes occur, not 
their purpose. The purpose of inflammation is to antagonize or 
remove irritants and prepare the way for reparation — or a return 
to the normal. Inflammation is therefore, perhaps, better defined 
in the words of Professor Adami as " the series of changes consti- 
tuting the local manifestation of the attempt at repair of actual 
or referred injury to a part," or briefly, a s the local attempt a t 
repair of actual or referred injury . Inflammation may occur m 
any tissue of the body, and in whatever tissue or organ it occurs, 
whether superficial or deep, transparent or opaque, vascular or 
non- vascular, soft or hard, the pathological process is essentially 
the same. 

Gtoneral outline of the process. — Let us first study the 
process as it may be observed by the naked eye, say, in a portion 
of inflamed skin. The part is uniformly red, hotter than the sur- 
rounding skin, swollen and painful. The redness momentarily 
disappears on pressure, and gradually fades away into the natural 
colour of the part around, but later it becomes mottled, and in 
places of a deeper hue. There is usually some a?dema about the 
inflamed spot, and the neighbouring lymphatic glands may be 
slightly tender and enlarged. If an incision were now made into 
the inflamed tissues, they would be found fuller of blood than 
natural, of a bright red colour, and infiltrated with serum ; whilst 
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2 GENERAL PATHOLOGY OF SURGICAL DISEASES. 

if the lymphatics leading from the part were opened, as has been 
done in animals, they would be seen to be transmitting more 
lymph than under normal conditions. The inflammation may now 
terminate, leaving the tissues apparently normal (resolution)^ or it 
may lead to certain changes producing irreparable damage to, or 
total destruction of the part. Thus, the damaged tissue may be 
replaced by thickened or indurated tissue, and a condition result 
which is generally described as one of chronic inflammation 
(fibroid thtckemng) ; or the tissues in the centre of the inflamed 
spot may soften and break down, forming a creamy fluid called 
pus (suppuration and abscess) ; or the more superflcisd tissues may 
un dergo molecular destruction, leaving a raw surface (ulceration) ; 
whilst again the whole of the tissues in the inflamed area may 
lose their vitality and die " en masse *"* (gangrene). When the 
inflammatory process is at all severe, constitutional symptoms will 
also be present. Thus, the temperature will be more or less 
raised, the skin dry, the pulse increased in rapidity, the tongue 
furred, the appetite lost, the bowels confined, and the urine scanty 
and high-coloured — a condition known as inflammatory fever, and 
due in almo st every case to the absorp ti on of some po ison (intoxi- 
cation). Under some circumstances the constitutional symptoms 
may be of a more serious character, and secondary inflammations 
may be set up in internal organs or in other parts of the body : 
the patient is then said to l>o suflering from septic or from infective 
poisoning, conditions which, as will be pointed out hereafter, are 
due to poisonous bacteria or their products entering the general 
blood-stream or the lymph-channels at the primary seat of 
inflammation. 

The minute cJianges that occur in the above described pheno- 
mena have of late years been very accurately studied in the tissues 
of the frog, rabbit, dog, and other animals, and in sections of the 
cornea and tongue of the frog. They difler according to whether 
the inflammation occurs in avascular or non-vascular area. 

(a) In a non- vascular area^ e.g., the cornea, necrosjs followed by 
proliferation of the fixed cellsjnay be the only recognizable factor 
in the process of repair of injury, provided the injury have been a 
very trivial one ; or there may be an immigration of leucocytes, 
attracted by a process of chemjotaxis to the region of cell destruc- 
tion. In a more intense inflammation, such as that produced by 
pyogenic micro-organisms, the cell degeneration is followed by a 
determination of leucocytes to the seat of injury, the leucocytes 
travelling along the corneal lymph-channels from the congested 
vessels at the periphery of the cornea, having been attracted 
towards the inflammatory focus by some unknown force (cheviio- 
taxis). Many of the leucocytes take up micro-organisms (phagocy- 
tosis)^ others degenerate, and at the same time the destruction of 
the corneal tissue progresses. An arrest of the process is brought 
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INFLAMMATION. 3 

about by the leucocytes massing together in large numbers, so as 
to offer a barrier to the micro-organisms. Newly-formed capil- 
laries appear at the periphery of the cornea, and extend towards 
the injured part, and the corneal corpuscles outside the area of 
destruction undergo proliferation, thus initiating the repair of 
the tissue. 

(6) In a vascuktf^ area the inflammatory changes also vary with 
the severity of the injury. In slight and superficial lesions vascular 
changes, such as congestion, emigration of leucocytes, diapedesis, 
and exudation are little marked, b ut the fixe d cells of the 
tissue enlarge and proliferate . In lesious of greater severity 
the vessels become congested, and leucocytes quickly appear, 
wandering to the seat of injury through the vessel-wall by a 
process of diapedesis. The vessels, first the arteries and then the 
veins, dilate , and there is a very mark ed acceleratio n of the blood- 
flow {dtUrminatum of blood or active fiypercBmta), and smaller 
vessels and capillaries which were previously invisible are now 
seen transmitting blood. Hence the redness of the part. 

Now, after a longer or shorter period, according to the kind of 
irritant used to set up the inflammation, the blood- current slackens, 
at first in the veins and then in the capillaries and arteries, and 
leucocytes are seen to drop out here and there from the central 
stream or axial current, which appears yellowish in colour from 
the red corpuscles being contained in it. These truant leucocytes 
first roll lazily along in the pale or circumferential current, and 
are joined by more and more as the blood -stream further slackens 
in speed. Now they adhere to the walls of tbe veins, and to a 
less extent to the walls of the capillaries and arteries, so that the 
vessels appear as if lined with them. Soon they begin to pass 
through the vessel-walls into the tissues around (diapedeMs), 
attracted according to some writers to the seat of inflammation 
by the poison or chemic*al irritant which has excited it { posit ii*€ 
ckemiotaxis). By-and-by, if the inflammation is yery acute, the 
cokHired corpuscles, in groups of two to a dozen, also leave the 
central stream and pass through the walls of the vessels into the 
tissues, producing those patches of darker redness and the mottling 
of tbe surface alluded to above. The central stream next l>egin8 
to oscillate, flowing onwards during the systole, and slightly 
receding during the diastole of the heart; whilst the coloured 
corpuscles show a tendency to adhere to one another. Finally 
the stream stops, and stasis is said to have occurred (Fig. 1). 

In the meantime the lic^uid contents of the vessels have also 
been passing through the vessel- wails iuto the tissues, and, 
together with the escaped leucocytes, account for the swelling 
and for the serous exudation which c:iu be M|ueezed out when the 
pATts are cut into. The plasma, further, soaks into the neigh- 
bouring healthy tissues, thus explaining the surrounding oedema, 

B2 
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4 GENERAL PATHOLOGY OF SURGICAL DISEASES. 

and is thence, along with some of the leucocytes, taken up by the 
lymphatics, and so passes back into the circuUtion. If now the 
cause of the inflammation ceases to act, and the vitality of the 
tissues has not been too much lowered to permit of their recovery, 
the corpuscles in the middle of the stream in those vessels where 
stasis has occurred again begin to oscillate and then to move on ; 
the leucocytes no longer drop out of the axial current, and those 
that have already escaped into the tissues either break down or 
pass along with the escaped fluids into the lymphatics, leaving 
the part apparently uninjured (resolution). 

If the above favourable termination does not take place and 
stasis is not soon relieved, coagulation of the plasma may ensue, 



Pia. 1. — Diagram of the minute changes in inflammation. 

and the vessels become tliro mbo sed. At the same time, more- 
over, coagulation of the liquid exudation in the tissues also occurs. 
The clot thus formed contract's, squeezing out the serum, which is 
then drained away by the lymphatics, so that if the parts at this 
stage be cut into, a serous exudation will no longer escape. The 
original tissues, partly in consequence of the plugging of the 
vessels, and partly in consequence of the dig estive action of the 
leucocytes and soddening eff*ect of the fluid exudation, become 
swollen and softened, and finally lose their vitality and disappear, 
their place being taken by a mass of closely-packed small cells 
embedded in a very slight amount of intercellular substance. 
This small cell infiltration has been ascribed in part to the aggre- 
gation of leucocytes and in part to the proliferation of the connec- 
tive-tissue and other cells in the inflamed area, the leucocytes 
forming, nevertheless, it« chief constituent. Among these small 
round cells, especially during the stage of reparation, may soon be 
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INFLAMMATION. 5 

seen Dumerous delicate capillary loops, which have been formed 
from the old capillaries iu and around the inflamed area, or from 
the young endothelial or connective-tissue cells. To this vascular- 
ized tissue the name of inflammatory new formation or granulation 
tissue is given. When the cells and liquid escape on a free 
surface, the flbrin with the entangled cells forms ajo-called 
false membrane. TVui^tH^o-VH^^,^ *i..c<_ 

Vfionge* tn the fixed elements of the tissues, — When the mesen- 
tery is examined after inflammation has existed a short time, 
the cells of the original tissue are found to present two opposed 
changes, viz., both degeneration and proliferation, the former being 
visible chiefly at the focus of irritation, and the latter towards 
the boundary zone. The destruction of the cells is in part the 
direct result of the injury, and as such not a phenomenon of 
inflammation, b ut it is in part directly due to th e interference with 
their nutrition, produced by the inflammatory processes, such as 
stasis and oedema, bacte rial activ ity, and leuco cytic dig estion. 
The degenerated cells, if the lesion ends in repair, are removed, 
being either cast ofl* or absorbed by the leucocytes. While these 
degenerative changes take place, proliferation of the original 
tissue cells goes on concurrently, especially at the periphery of 
the inflamed area. The connective-tissue cells enlarge and multiply, 
and then intermingle with the leucocytes, so that the newly- 
formed granulation-tissue is made up of two kinds of cells, viz., 
con nective-tissue derivatives and leucocytes . The latter disappear 
and are in part absorbed by the proliferating connective- tissue 
cells, which, as the inflammation approaches repair, become spindle- 
shaped and are called fibroblasts, because they eventually become 
connective or fibrous tissue. So far as the higher warm-blooded 
animals are concerned, there is but little doubt that these 
fibroblasts are of connective tissue origin, and that connective 
tissue develops from connective tissue alone, but in lower cold- 
blooded animals leucocytes can be seen to develop into connective 
tissue. 

The leucocytes have special duties of their own to perform. 
Some varieties of them attack and ingest bacteria or other foreign 
matter and dead or necrosed cells. They wander to the seat 
of irritation, attracted, as some assume, by the chemical pro- 
ducts of the bacteria {cliemiotaxis) and seize upon the materies 
morbi, or at least attack it {pJuiyocytons)^ and if they succeed in 
destroying it the inflammation is brought to an end. Metchnikoff^ 
regards " inflammation as a phagocytic reaction of the organism 
against irritants." Thei*e are, however, leucocytes which are not 
phagocytic, and these are capable of exerting an extracellular 
activity upon bacteria and other matter. Thus, pus corpuscles, 
which are nothing else than leucocytes, are strongly proteolytic, 
1.^., they can digest and peptonize albuminous substauces, and 
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6 GENERAL PATHOLOGY OF SURGICAL DISEASES 

even dissolTe metallic particles. So that it is evident that the 
activity of leucocytes is twofold, both intracellular or phagocytic, 
and extracellular or chemical. It may be remarked here, that 
besides certain forms of leucocytes, the endothelial cells of the 
capillaries and many fixed and wandering -connective-tissue cells 
also possess phagocytic properties. The latter, being large in size, 
were formerly called niacropkage$, in contradistinction to the 
microphageB or leucocytic phagocytes. 

Another important phenomenon of inflammation, which has 
already been mentioned, is the ejcvdaiion or transudation of 
fluid from the bl<x)d-vessels. The amount of fluid exuded varies 
with the density and structure of the tissues, being generally 
copious in serous membranes and also in loose vascular tissues, 
but scanty in dense tissues. The purport of the exudation is 
partly to dilute the irritant, partly — where an inflammation is 
superficial — to wash it away. In its chemical constitution it 
resembles plasma, but it generally also contains proteolytic ferments, 
peptones, and where bacteria are present also their products. 
Fibrin is also present as a rule, and sometimes in such quantity, 
that the exudation, instead of being sercms, becomes jibrinotis. 
The ferments capable of digesting proteids are secreted not only 
by bacteria which may be present, but also by the leucocytes; 
these no doubt assist in the removal of the dead tissues. Bactericidal 
substances, also derived from leucocytes, and capable of destroying 
or inhibiting bacterial growth, may frequently be found in the 
inflammatory exudation. 

There can be no doubt that the vascular changes, the exudation, 
and leucocytic phenomena accompanying inflammation can occur 
independently of central nervous influences, for in a rabbit's ear, 
after section of all its nerves, irritation will produce an intense 
inflammation. It would, however, be incorrect to say that the 
nerves have no direct influence, for it is well known that when all 
the nerves of a part have been divided, the stages of inflammation 
succeed each other with greater rapidity, because in such a case, 
the vaso-dilators are especially called into action, the injury of the 
nerve producing a marked hypertemia. Speaking generally, 
however, the vessels of an inflamed area react independently of 
the central nervous system, but respond rather to the control of 
peripheral nervous mechanisms or to a direct stimulus applied to 
the endothelium or muscular wall. 

' Terminations of inflammation. — We have already seen 
that if the cause of the inflammation ceases to act before the tissues 
have become irreparably damaged, the process may terminate and 
the part resume its normal condition, when resolution is said to 
occur. Failing this, however, the following terminations may 
ensue. Thus, under favourable circumstances, the cells constituting 
the inflammatory new formation may gradually become converted 
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iDto fibrons tissue, producing the condition already referred to of 
fibroid thickening or tcarring. U nder less faTOurable circumstauces 
the inunigration of leucocytes continues uutil the tissue becomes 
densely packed ; if bacteria are present they also multiply ; the 
tissues a re digest ed and destroyed ; the leucocytes, now called pus 
oorpuscTes, degenerate and in part break down, while others 
appear ; the exudation of lymph or plasma continues as before, 
but the tissues and leucocytes themselves *' liquefy '' as well, so 
that the final result is a thick viscid fluid (liquor puris) containing 
healthy and degenerate leucocytes (jnu corpuscles). Thus pus is 
formed, and tuppuration is said to be estabUshed. When these 
changes occur on the surface of the skin or mucous membrane, so 
that the products escape externally, the process, though essentially 
similar to that of suppuration, is spoken of as ulceration. And 
lastly, the infiltrated tissues in the centre of the inflamed area 
may loae their vitality and die en maue , before infiltration with 
leucocytes and serum has gone on sufficiently long to produce 
their softening ; mortijication or gangrene is then said to n^ult. 

Causes of inflammation.— The cause of inflammation ^ 
inritatiop , and its object to remove irritation. Irritants acting 
in any way may be looked upon as exciting causes, and would 
appear in some instances to be alone sufficient to set up the 
process. In other cases, however, certain prior conditions such 
as may be considered to lower the vitality of the tissues, and to 
render them less able to resist deleterious influences, ap|ie*cir 
necessary to render such irritants operative. Among such 
prtditpomng causes may be mentioned : 1. A deficient supply of 
h^ltby blood caused by insufficient or improper food and air, a 
feeSie action of the heart, haemorrhage, anaemia, and the Uke. 

2. The {M^esenoe of impurities or of certain poisons in the blood, 
such as exist in chronic alcoholism, Bright s disease, diabetes, 
gout, syphilis, and in lead, mercury, and phosphorus poisouing, 

3. Deprivaticm of healthy nerve influence, as from di^sease or 
injury of a nerve-centre, or nerve-trunk. 4. Old age. 5. The 
so-called tuberculous diathesis. 

The exeiiing eatues, which are usually spoken of as irritants, 
may be considered under the following heads : 1. Direct violence 
and physical irritation. 2. Chemical irritants. 3. Micro- 
organisms — saprophytic and parasitic. MicroH>rganisms, however, 
also act chiefly by their chemical products. 

1. Direct riolenee and physical irritation. — Under this head are 
included all forms of mechanical injury ; exce^s^^ive heat or cold ; 
electneal stimulation ; the apphcation of strong aci«i8 or alkalies, 
or of irritating products, as croton-oil or mustard ; friction, and 
tension. All of these are now admitte^l to be excitiut: cauM^rs, the 
irntants being the chemical products of injured or destroyed cells. 

2. Cketnieal irntants. — The chemical products of putrefaction 
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8 GENERAL PATHOLOGY OF SURGICAL DISEASES. 

would appear to play an important part in the causation of 
inflammation. For fermentation or putrefaction to occur, there 
must be dead animal matt er, a sufficiency of water and oxygen, 
the maintenance of a certain temperature, and the presence of a 
ferment. This ferment consists of living microscopic organisms, 
species of bacteria known as saprophytes, which exist in large 
numbers in the air, water, <fec., in short everywhere, except perhaps 
in mid-ocean and above the snow line, and are especially numerous 
in large cities, hospitals, <fec. It is not thought, however, that the 
inflammation is lighted up by the bacteria themselves, but by the 
chemical products which are formed in the process of fermentation 
or Bjitrefaction, and which soak into the surrounding tissues, 
acMng like any irritant fluid or the poisonous alkaloids. For it 
has been found that when a fluid swarming with these bacteria 
{saprophytes) is injected into the blood or connective tissue of a 
living animal, the bacteria rapidly disappear without causing 
inflammation or other ill- effect. Again, if a similar fluid is 
injected into the peritoneal cavity in such quantities only as to 
allow of its rapid absorption, no inflammation ensues. On the 
other hand, if such a fluid or even water is injected in greater 
quantities than can be rapidly absorbed serum from the blood is 
effused into it ; and as all the essentials for putrefaction are now 
present, viz., diluted serum, which constitutes the dead animal 
matter, heat, moisture, oxygen, and saprophytic bacteria to act as 
a ferment, putrefaction ensues. Thus, to sum up, it is inferred 
from these and similar experiments that the saprophytic bacteria 
themselves are incapable of setting up inflammation ; that they 
are only able to thnv^-m-dfiad^animal matter, and^not^in li ving 
tissues J and that it is the products of putrefaction, of which they 
are believed to be the cause, that set up the inflammatory 
process. 

3. Micro-organisms, — These, which include the various species 
of micro-organisms, known as pathogenic or parasitic bacteria, 
play an important r6le in the causation of most inflammations. 
But whilst it cannot be admitted that they are the exciting cause 
of all inflammations, the belief is almost universal that they are 
important, if not the chief agents in many inflammations, and 
especially in those inflammations which, because they occur 
without any apparent cause, were formerly spoken of as idiopathic, - 
Thus, erysipelas and some forms of osteomyelitis and periostitis 
depend upon them, and malignant pustule has also been proved to 
do so. They are always found in acute suppurative inflammation. 
Unlike the saprophytes, the bacteria which are found in all 
decomposing fluids, and which as we have seen are unable to exist 
in the living tissues, the parasitic bacteria are not only capable of 
living in such tissues, but^ thrive and multiply in them, and 
whilst doing so give rise to certain irritating chemical products 
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which set up inflammation. Hence their name, infective^ pctrantic, 
or pathogenic bacteria. They not only multiply and spread in the 
surrounding tissues, setting iip inflammation in their course, but 
also in some instances enter the system by the blood or by the 
lymph-vessels, where, still multiplying, they poison the body 
generally, and in consequence of their becoming lodged in the 
capillaries of various tissues or organs of the body where they further 
multiply and thrive, set up there a like inflammation. The way 
in which they enter the body is either by a woun d direct, or else 
by the alimentary o r respirator y mu cou s tract , or even by the 
numerous glandular pores of the skin. Where they enter by a 
wound, Tt~"appear8 that decomposition of the discharge favours 
their entrance (as in erysipelas occurring in a septic wound), 
though such is not essential They or their spores are supposed 
to exist in the air, water, «kc., but in less quantities than the 
saprophytic bacteria. 

Many micro-organisms, as already mentioned, require oxygen of 
the air for their development, and are then called aerobic ; whilst 
others only thrive when protected from access of oxygen and are 
known as anaerobic. 

As the various species of bacteria will have to be frequently 
mentioned they may be here briefly described. The bacteria 
belong to the group of protophytes . the simplest of vegetable 
organisms. They are conveniently divided into: 1, micrococci 
or spherical bacteria ; 2, bacilli or rod-shaped bacteria ; and 3, 
spirilla or spiral bacteria. Micrococci are round or oval bodies : 
they occur singly or in pairs. When in pairs they are called 
diplococci, an example of which we find in the gonococcus. Some- 
times they form chains, and are then termed streptococci, e.g., 
Streptoeoectu pyogenes ; or they may occur in_gra pe -li ke co lonies 
{zoogkea masses), and are then spoken of as staphylococci, the Ijest 
known being the Staphylococcus pyogenes aureus. They multiply 
by fission or division. Bacilli are rod-shaped microbes ; some of 
them multiply by spores as well as by fission. Hence a bacillus 
may at one period of its development be rod-shaped, whilst at 
another it may be round like a micrococcus. The spores which 
are developed in the interior of the bacillus are liberated by its 
destruction, and then, if the conditions are favourable, germinate 
and assume the shape of the fully developed organism. The 
spores have a greater resistance to external influences, heat and 
chemicals, than the bacilbis from which they are formed. The 
spirilla are of no surgical interest, and will not be further 
mentioned. Both bacilli and micrococci may be divided into 
(a) saprophytic, and (6) parasitic bacteria. 

(a) The strictly saprophytic boA^ieria only live on dead or dying 
€prgxn\CL mni^^rtftl nr in solutions of the same, and are incajmble 
<rf thriving in the living tissues. Some species by means of the 
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activity of their protoplasm not only obtain food from the dead 
organic material and multiply, but cause changes in the fluid in 
contact with their surface kn own as fermentation . To this is due 
the decomposition of serum or of pus retained in a wound, the 
conversion of milk-sugar into lactic acid in the souring of milk, 
and the resolution of urea into carbonate of ammonium and con- 
sequent production of ammoniacal urine in the bladder. These 
micro-organisms by their growth and metabolism elaborate sub- 
stances either within themselves {intracellular poisons) or in the 
medium in which they are growing, and these substances act as 
irritants to the living tissues, setting up inflammation, or, if 
absorbed, give rise to symptoms somewhat similar to those 
produced by the poisonous alkaloids. 

The short rod-like body always present in myriads in a drop 
of decomposing fluid was formerly known as Bacterium termOy or 
the bacterium of putrefaction. More recently it has been 
shown that not one but many species of micro-organisms were 
confounded under the term. Most of these organisms have 
been but imperfectly investigated and are consequently still 
unnamed. 

Other bacteria, instead of setting up fermentation, produce 
pigment, as for example, the bacillus of blue or green pus. 

(6) The parasitic bacteria reside in_Ji_ving organic material and 
derive their food from the fluids of the circulation or from the 
protoplasm of the living cell. Some of these are only capable 
of thriving in living tissues {obligatory parasites) ; others, though 
occasionally found in living tissues, are as a rule found in d^ul 
organic material {facultative paroMtes). Parasitic bacteria may 
be divided from a pathological point of view into the non- 
pathogenic, which exist in the body without doing any harm, and 
the pathogenic, which produce disease either by their direct 
influence or by their chemical action. PaXJvogenic 6ac^€rta include: 
1, those which are capable of attacking a healthy though susceptible 
organism, as the anthrax bacillus ; and, 2, those which develop 
when the life energy of the cells of the organism is depressed, or 
when the tissues in which they live are altered, as the tubercle 
bacillus. In the former the special properties of the bacteria, 
and in the latter the predisposition of the organism to attack, are 
the determining factors. The bacteria, having gained admission, 
may merely afi^ect the tissues at the place of entry, setting up a 
local inflammation ; or they may extend by the lymphatics to the 
nearest lymphatic gland, where they may be arrested or pass 
through it and thus enter the circulation ; or they may make their 
way into the small veins, and so gain the circulation at once, and 
become lodged, according to the nature of the bacteria, in the 
capillaries of various tissues and organs. Bacteria growing in 
connection with a mucous membrane may extend along the 



Digitized by 



Google 



INFLAMMATION. 11 

surface as Id diphtheria; or may be carried from one point to 
another, as, in phthisis, from the lungs to the larynx or intes- 
tine. Diseased tissues produced by one kind of bacteria may be 
secondarily infected by another kind ; thus the lung affected by 
croupous pneumonia may sometimes be secondarily infected by 
tubercle bacilli, and the tuberculous tissue by the micrococci of 
suppuration. 

The tissues may be protected against the development of 
micro-organisms by the normal resistance of the body to the 
process of disease {natural immunity^ or by an acquired resist- 
ance (ac<iuired immunity). We know little of the real nature of 
the former, but we do know something about acquired immunity. 
The older theories, such as that of ** exhaustion of the soil," are 
only of historical interest. The only explanations which need bo 
considered here are (a) the doctrine of p/iagocytosis, and (b) the 
modern chemical theory of immunity. Metchnikoff and his pupils 
hold that the leucocytes possess a peculiar power of protecting the 
body against the invasion of microorganisms: that they are 
attracted by the bacteria or their products (chemiotaxis), gather 
around them and absorb them into their own substance, thus 
digesting and destroying them. Other pathologists hold that the 
bacteria are only taken up by the leucocytes after being weakened 
or killed by chemical products generated in the body. It is 
certain that phagocytosis — as this absorption by leucocytes is 
called —does actually occur, but it probably plays only a sub- 
ordinate part in the defence of the body. For it is now shown 
that immunity can be produced against purely chemical poisons, 
such as suake-venom or the filter^ poisons yielded by bacteria. 
Phagocytosis cannot explain chemical immunity. It may safely 
be assumed that the essence of acquired immunity lies in the 
production of so called ** anti-bodies " — chemical products capable 
either of neutralizing the bacterial poisons {antitoxins)— or actually 
killing the bacteria themselves (germicidal or anti-microbic bodies). 
How or where these bodies are formed is not certainly known, nor 
does it seem clear that natural immunity can be explained in the 
same way. .Advantage is taken of the antitoxic properties of the 
serum of highly immunised animals in the treatment of certain 
diseases falling within the scope of this work — such as snake-bite, 
tetanus, erysipelas, septicaemia and diphtheria. The principles of 
the antitoxic treatment will be more suitably discussed in the 
chapt^er on Tetanus. 

Amongst the pathogenic bacteria of surgical interest may be 
mentioned : the anthrax bacillus, the cause of malignant pustule ; 
the tubercle bacillus, found in tuberculous diseiise ; the bacillus 
of glanders, of leprosy, of tetanus, of diphtheria, and of rhinoscle- 
roina; the Staphylococcus pyogenes aureusy and the Streptococcic 
pyogenes^ the organisms found in connection with suppuration ; the 
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Streptococcus erysipelatosus ; the Micrococcus gonorrhoece and the 
fungus of actinomycosis. 

Signs and symptoms of inflammation. These may be divided 
into the local and the constitutional. The local signs are the 
well-known redness, heat, pain, and swelling, to which may be 
added disturbance or alteration of_function. Except in a typical 
case, these signs are not alF necessarily present; on the other 
hand, the presence of one or more is not always indicative of 
inflammation. 

The redness is du^tothe dilatation_of the saiall arterioles, 
veins and capillaries, and Increased flow of blood to the part ; the 
darker patches over the general surface to the, esca p e, of jred 
corpuscles, and to the blood passing into the veins before the 
oxyhsemoglobin has all been reduced. The redness varies 
according to the intensity of the inflammation, being bright in 
the acute, and dull in the chronic variety, and genemlly assumes 
a livid hue when suppuration is about to occur. It may some- 
times be absent, as in inflammation of non- vascular tissues, although 
present in the vascular area around. It more or less disappears 
after death. 

The increased heat is now generally held to be due merely to a 
gre ater flow of blood through jbe. part, and not to any generation 
of heat in the part itself, as the blood coming from it is never 
hotter than the blood in the left ventricle of the heart. The 
inflamed part, however, feels intensely hot and burning to the 
patient, although the thermometer shows little actual increase 
of heat. 

The pain^ which is due to press ure up on or Rtrp^^^^^g ^f Iha, 
tejTni ni^il neivft twigs by the dilated blood-vessels and by the 
exudation, varies in intensity and in character, and is nearly 
always increased by pressure and by the dependent position. It 
is of a stabbing character in serous membranes aching in bone, 
throbbing when pus is about to form ; more intense when 
present in organs where but slight expansion can occur, as the 
globe of the eye or the testicle ; and less intense in parts like the 
axilla where the tissues are loose. In the eye, as well as pain 
there may be flashes of light ; in the ear, noise. The pain is 
sometimes referred through the nerves to other parts or organs. 

The sivelling, which is caused partly by the increased quantity 
of blood in the inflamed area, partly by the exudation ofjeucocytes 
and serum, and partly by the proliferation oTthe original tissue 
elements, is, as might be expected, greatest in lax tissues, as the 
axilla, and least in the dense and fibrous, as bone or tendon. It 
is always an important sign in chronic inflammation where there 
may be but little redness or pain. 

'I'he disturbance in function^ which practically always occurs 
in an inflamed part, may be illustrated by the inability of an 
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inflamed bladder to retain urine, or of an inflamed eye to tolerate 
light 

The constitutional symptoms may be summed up as those of 
fever. There is a rise of temperature^-often preceded by chilli- 
ness or even a distinct rigor, a quickened pulse, dry skin, furred 
tongue, loss of appetite, constipation, scanty and high-coloured 
urine, headache, perhaps delirium, and a general feeling of malaise. 
When the inflammation is slight there may be no fever ; but when 
it is at all intense, or occurs in an important part, the fever is 
generally considerable, and in septic and infective inflammations 
is by far the most anxious symptom. Inflammatory fever has 
been divided into the sthenic, asthenic, and the irritative or 
nervous. In the sthenic the symptoms are acute, the temperature 
is high (104* or 105"), and t he j)ulse full, stro ng, and bounding. 
In the asthenic the symptom sassume what is called a typhoid 
character ; the temperature falls, the tongue becomes brown and 
dry, the lips and teeth are covered with sordes, and the pulse is 
quick, softj and feeble . In the irritative there is, in addition to 
either of the above set of symptoms, delirium, violent in the one 
case, or low and muttering in the other, and a state of general 
nervous excitability. 

The cause of the fever has been variously explained. Id simple 
inflammation it may be due : 1, in part to tissue-change caused 
by the presence in the blood of some p roducts of digestion as^ 
albumoses o r pepto jies (substances known to possess pyrogenic 
or fever-producing properties), which are supposed to be derived 
from the action of the leucocytes ou the proteids of the tissues 
and to be drained away in the serum from the inflamed part by 
the lymphatics ; and, 2, in part, although this is very doubtful, 
to disturbance of the heat-regulating centre in the brain, induced 
either reflexly, through the sensory nerves, as when there is much 
pain and tension in the inflamed part, or directly, by the action 
on it of the deteriorated blood. In septic inflammations the 
absorption of the products of fermentation or putrefaction, as 
from a septic or ill-drained wound, has no doubt a large share in 
the production of the fever, which is then spoken of as septic 
(septic fever, s^iprcemia) ; whilst in the infective inflammations the 
toxins of micro-organisms are believed to be the chief factor (see 
Septicaemia and Pyasmia), 

Varieties of inflammation. — Inflammation may be divided 
into the acute and chronic, according to its intensity and duration; 
the acute again into the simple, the septic, and the infective. What 
has already been said applies chiefly to the acute variety. The 
chronic is discussed separately later on. 

Simple or traumatic inflammation is that which remains localized 
to a limited area, and subsides without suppuration as soon as the 
cauae is removed. It is commonly the result of a mechanical 
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injury, and may be studied in its simplest form in the healing 
of an incised wound by the first intention (see Wounds). Should 
suppuration occur it is generally due to the presence of certahi 
pyogenic micro-organisms (see Suppuration, p. 23). 

Septic inflammation depends upon fermentation or putrefaction 
in a wound or serous cavity set up by the presence of saprophytic 
bacteria ; it spreads beyond the original seat of injury, and is 
accompanied by constitutional symptoms of blood-poisoning {septic 
fever, saprcemia). The septic products soak into the tissues, where 
they act like other chemical irritants, and so set up wider and 
wider circles of inflammation, and entering the general blood- 
stream with the serum which is drained away by the lymphatics, 
give rise to septic poisoning. They do not multiply in th.eJiying 



tissues, like the micro-organisms producing the infective inflam- 
mation'to be next'Hiscflbed.' Hence as so6u as "EKe 'fermentation 
or putrefaction can be checked the spreading of the inflammation 
and septic poisoning have a tendency to cease. Septic inflam- 
mation is often accompanied by suppuration, but this is regarded 
as a complication dei iending on the presence of pyogenic micr o- 
orga nisms (see Suppuration). Some surgeons include under the 
term septic all inflammations attended by suppuration and the 
various specific inflammations, as erysipelas, which are here called 
infective. 

The infective variety is also of a spreading character, and 
depends upon the presence of special micro-organisms (pathogenic 
bacteria). Unlike the products of putrefaction these micro- 
organisms multiply and thrive in the living tissues and in the 
blood-stream. They may also under certain circumstances 
become lodged in the lymphatic glands and in the capillaries of 
distant tissues and organs, where they give rise to inflammations 
similar to that at the seat of primary inoculation. Like the 
septic, the infective inflammations are ge nerally accompanied, 
by severe constitutional symptoms. " The micro-organisms may 
enter, it is thought, either through a wound or through the 
respiratory or alimentary tract ; and though not essential, a 
septic wound favours their admission. (See Infective processes in 
wounds. ) 

It must be remembered that whether an inflammation is septic 
or infective, in both cases the lesions and symptoms are due (a) to 
the presence of bacteria, and {b) to intoxication, the only diflference 
being that in one case the bacteria are saprophytic and in the 
other parasitic. 

Inflammation also admits of other divisions; thus it is variously 
spoken of as traumatic, idiopathic, strumous, syphilitic, gouty, 
ike, according to its supposed cause ; as adhesive, suppurative, and 
ulcerative, according to its termination, <fec. 

The treatment of inflammation may be divided into the 
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Preventiir and the Curative. The former will be discussed under 
the Treatment of wcmndz. 

Curative treatment — This must necessarily vary according to 
the character and situation of the inflammation and the type of 
constitutional disturbance. Here only are given the indications 
which should guide us in the general management of the case. 
Oxirfirtt endeavour where practicable should be t o remove the ca^ise . 
Thus a foreign body in the tissues, such as a thorn in the finger, 
should be extracted ; tension should be relieved ; a free drain 
established for any pent-up and decomposiug discharges ; exit 
given to extravasated secretions, as putrid urine and the like ; 
bacterial activity as far as possible minimized or prevented by 
antiseptics and antitoxins; irritating applications, as strong 
antiseptics, exchanged for less irritating dressings ; and such 
constitutional causes as syphilis, gout, »kc., treated by appropriate 
remedies. When the cause can be thus removed and fresh sources 
of irritation avoided, the inflammation will tend of itself to cease. 
Where such cannot be done, as when dealing with some forms of 
bacterial infection, we should in the second place endeavour to 
prevent the complete loss of vitality of the already injured tissues 
and to restore their healthy nutrition. For this purpose our 
efforts should be principally direc ted to controlling the ^ii p ply of 
blood to the part, and red ucing the blood-pressure in the damaged 
_blood-vcs8el8 in order to lessen the escape of leucocytes and serum, 
the pressure of which on the vessels and tissues may lead to the 
death of the part^ whilst the tension to which they give rise is a 
fertile source of fresh irritation and consequently of the continu- 
ance of the inflammation. Further, we should aim at counter- 
acting this injurious pressure and tension by facilitating the 
draining away of the products of inflammation ; whilst we should 
seek to promote the return of healthy nutrition to the inflamed 
tissues by endeavouring to remedy such constitutional defects 
which, as we have seen, by lowering their vitality act as predis- 
posing causes. Thirdly, we should not lose sight of the important 
indication to relieve pain. Fovrthlyy whilst directing our efforts 
to the treatment of the local inflanunation, we must modify our 
remedies according to the type of constitutional disturbance to 
which it may give rise. Lastly, we should endeavour to prevent 
fresh irritants from entering the wound if one is present, by rigid 
attention to the antiseptic precautions to be described under the 
Treatment of Wounds. 

General remedies. — The means at our disposal for fulfilling the 
above indications are both local and constitutional. In some cases 
local remedies alone will suffice; in others constitutional remedies 
will also be required. 

(A) The local may be enumerated %9 r est, elevation, of the 
jwurt, cold, heat and moisture, local blood-letting, incisions, and 
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astringents. These means should not be used indiscriminately ; 
those that may at one period be of the greatest benefit, may at 
another produce the result we are trying to avoid. 

Rest is one of the most important "means we possess in the 
treatment of surgical inflammation. It should be complete, and 
as far as possible both functional and physiological. Thus, an 
inflamed joint should be placed on a splint, an inflamed eye 
receive no light, <fec. 

Elevation of the part relieves swelling and tension by diminishing 
the arterial supply, and by promoting the venous return, and the 
draining off" by the lymphatics of the inflammatory exudation. 
Thus, an inflamed hand should be placed in a sling, an inflamed 
foot raised on a pillow, <fec. 

Cold^ though a most powerful agent in controlling inflammation, 
is one that requires cautious and seasonable application. It acts 
by causing contraction of the small arteries , and consequently 
diminishes the supply of blood to the part ; it likewise controk 
the amoeboid movements of the leucocytes. At the same time 
when intense it lowers the vitality of the tissues and promotes 
adhesion of the corpuscles and stasis, and as exemplified by frost- 
bite may destroy the part. It is of the most service in the 
preventive treatment of inflammation, and for controlling the 
process in the early stages. Later, when the inflammation is 
fully eatablishedy it can only do mischief. Its action should be 
continuous; if applied intermittently it tends to increase the 
inflammation by the reaction which follows each application. It 
is best applied in the form of an ice-bag, or by irrigation with 
ice-cold water, or by Leiter's tubes. 

Heat and moisture act by causing a general dilatation of the 
capillaries and free flow of blood through the part. They are 
especially useful when the infl ammation has become fully established, 
_aiKi jrij)pufatioir l8~tri reateued. Under the latter circumstance 
they tend to localize the process, an d bring th e a bscess to the 
surface. They may be applied in the form ot boracic poultices or 
hot fomentations, to which opium and belladonna in some form 
may b« added to soothe and relieve pain. The boracic poultice is 
made by soaking cotton wool or lint in a boiling saturated solution 
of boric acid or of boroglyceride (3j to Oj). The material is then 
wrung out, applied to the part, and covered by gutta-percha tissue, 
or oil silk. Heat alone may be applied by means of Leiter's tubes, 
the water being kept heated by Krohne's lamp. 

Local blood-letting relieves the vessels of the inflamed part, and 
so removes tension. It may be employed in the form of leeches, 
wet-cupping, or incisions with a lancet. It is often of great 
benefit, eveu when not applied directly over the part, as is shown 
by the relief afibrded to an inflamed eye by a leech behind 
the ear. ~ ~ ~ "" ^ 
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Incinons are useful in some forms of inflammation, as phleg- 
monous erysipelas, tftjsUeveL-teiiaiQii. They should be made in 
the long axis of a limb, and in the line of the folds of the skin, 
on the face, neck, and trunk, care being taken to avoid important 
structures. 

Astritigents act bjL-constricti ng the blood-vessels, and are 
especially useful in inflammations of the mucous membrane of the 
mouth, nose, urethra, and conjunctiva. 

(B) Constitutioncd remedies^ like the local, should be used 
according to the intensity, nature and situation of the inflamma- 
tion, and the type of the constitutional disturbance. In an 
ordinary case of simple inflammation, beyo nd a , b risk purge, 
subsequent regulation of the bowels and secretions by salines, and 
restricting the diet, no special constitutional treatment is required. 
But when the fever is high, the patient young and vigorous, and 
the pulse rapid, full, and strong-r-in short, where the fever is of 
the sthenic type, antiphlogistic or lowering treatment should 
be adopted. Where, on the other hand, the patient is weakly or 
old, or broken down in constitution, and the fever is of a low or 
asthenic type, a stimulating plan of treatment will be required. 

Antiphlogistic treatment may be considered under the heads of 
diet, drugs, and general blood-letting. 

The diet should be restricted to milk, weak beef-tea, barley 
water, arrowroot, and the like. 

Drugs, — Pur^tives d et ermine the flow of blood _to _ the 
jnteatines. and so relieve the inflamed part. They are not, 
however, generally employed except as a brisk purge at the 
onset of the inflammation, and in gpnorrhoea and orchitis, in which 
they are of considerable benefit. In inflammations of the intestine 
they should not as a rule be used at all. Diaphoretics and 
diuretics relieve the distended vessels, the former by determining 
the flow of blood to the skin, the latter to the kidneys. They are 
not often employed in surgical inflammations. Aconite in s mall % • 
doses, frequently repeated, reduces the frequency a ud force of 
the heart's actiog , and is of much service iri__acut_e tonsillitis. 
Antimony was formerly much employed, and is still used in 
inflamed testicle. Mercury in combination with opium was once 
in much favour, and was thought to have a controlling action on 
the inflammation. It is seldom given at the present day, except in 
syphilitic inflammation, and as a purgative at the commencement 
of other inflammations. Opium, however, is frequently used to 
relieve pain, and it also seems to have some action in controlling 
the inflammation. It may be given by the mouth, or in the form 
of morphia as a subcutaneous injection. Quinine, salicylic acid, 
and antipyrin are sometimes employed when the temperature is 
high, as is colchicum in gout, potash and salicylate of soda in 
rheumatism, perchloride of iron in erysipelas, and hyoscyamus. 
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bromide of potassium, sulphonal, and chloral when there is want 
of sleep. 

Bleeding is not often employed in modem surgery, but it is at 
times beneficial in very acute inflammations in young and plethoric 
subjects. Of late bleeding has again become not so very uncommon 
in the medical wards. The surgeon should therefore make 
himself acquainted with the method of operating. The blood 
may be taken from one of the veins of the arm, usually the 
median basilic, as that is the larger vessel, or from the external 
jugular vein. In bleeding from a vein of the arm (phlehotomy), a 
bandage or tape is carried twice round the arm a little above the 
elbow to obstruct the vein, and tied in a bow. Grasping the arm 
with the left hand, with the thumb steadying the vein, the 
surgeon makes an incision into the vessel, holding the lancet with 
the blade between his forefinger and thumb about half an inch 
from the point, to prevent it penetrating too deeply (Fig 2). 



Fio. 2. — Method of holding the lancet in bleeding. 
(Healb's Minor Surgery.) 

The blood is directed into a graduated bleeding-bowl, the flow if 
necessary being increased by the patient making his muscles act 
by grasping a stick. When sufficient blood has been taken 
(usually about 10 oz.) the constricting tape is untied, a pad 
placed over the incision, and the ends of the tape carried across 
the pad to below the joint, then round the arm and again over the 
pad, where they are tied. 

The stimvlatiiig plan of treatment may be considered under 
the heads of diet, drugs, and stimulants. The diet should consist 
of essence of beef, milk, eggs, milk-puddings, oysters, strong soup, 
and of white fish and minced chops if solid food can be retained. 
Of drugsy ammonia and bark, or quinine and iron will generally be 
found of most service ; whilst stimulants in the form of brandy, 
the brandy-and-egg mixture, port-wine, champagne, or any other 
that the patient has been accustomed to take, should be given in 
divided and measured doses at stated intervals. Stimulants 
increase the force of the heart's action, and so drive the blood 
through the inflamed part, and maintain the circulation till the 
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crisis has been tided over. The indications for their use are a 
jeeblfi ^nd frequent pnlae^ a hig h te mperatu re^ a dry and brown 
tongue, and gener al signs of BrQatration. 

CHRONIC INFLAMMATION. 

The pathological process in chronic inflammation is essentially 
the same as in the acute ; but the dilated vessels appear to lose 
their tone, and remain dilated for longer periods, and the escape 
of leucocytes aud proliferation of the original tissue elements are 
continuous. The walls of the arteries, moreover, become thickened 
from proliferation in the tunica intima. Further, the inflam- 
matory exudation contains less 6brin-forming material and 
albumen. Like the acute, chronic inflammation may terminate 
in resolution, suppuration or ulceration, but it is much more 
liable to produce chronic thickening, from the accumulation of the 
cellular elements in the tissues. It may also end in caseation, or 
even calcification. 

The causes of chronic inflammation are similar to those of the 
acute, but they appear to act with less intensity and for longer 
periods. Amongst the predisposing causes must be specially 
mentioned passive congestion, tubercle, rheumatism, gout and 
syphilis. The exciting causes are often very slight, and may be 
altogether overlooked ; whilst secondary causes which may keep 
up the inflammation for an almost indefinite time frequently come 
into play. Thus, in chronic joint-disease, though the cause may 
be but a trivial injury in a rheumatic subject, continual move- 
ment, and tension due to the distension of the synovial membrane, 
may keep up the inflammation for months or years. The presence 
of miliary tubercle is a frequent exciting cause. 

Symptoms. — These are also local and constitutional. Of the 
local signs the redness may be absent , or, if present, may be of a 
dusky hue,' whilst the part is often discoloured from pigmentation 
d ue to the disintegration of t.>^^ f^lonrpd corpugfiles. The pain is 
less severe than in the acute, often of a dull aching character, and 
increased on pressure^ a nd sometimes w orse at night The part 
may be slightly hotter than natural, but at times no increased 
heat is apparent. Swellinp r i s always a marked jign. Constitu- 
tional symptoms may be altogether absent; generally, however, 
the patient's health is feeble or below par, or he is tuberculous, or 
he has gouty, rheumatic, or syphilitic symptoms. At times there 
may be some fever when an important organ is affected. 

Treatment — The indications are : — to remove the cause and all 
secondary sources of irritation ; to promote the absorption of the 
inflammatory products ; and to re-establish the normal nutrition 
of the damaged tissues. For this purpose constitutional as well 
as local means should be employed. Thus ; — we should endeavour 
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to improve the general health by a careful dietary and the regula- 
tion of the secretions; whilst stimulants and tonics should be 
given where indicated. In the tuberculous, cod-liver oil, in the 
syphilitic, mercury or iodide of potassium, in the gouty, colchicum, 
and in the rheumatic, the salts of potash or guaiacum, are especially 
indicated ; whilst residence at the seaside, or at some spa, suitable 
to the diathesis, or a sea voyage should be enjoined. Locally, the 
means at our command, after the cause, if possible, has been 
removed, such as dead bone, a tuberculous area, a carious tooth, 
&c., are : 1, rest ; 2, counter-irritation by blisters, tincture of 
iodine, and stimulating liniments; ^^ friction with mercurial oint- 
ment, the oleate of mercury or ointments of iodide of lead or 
cadmium, or by shampooing, massage, <kc. ; 4, pressure by means 
of carefully-applied bandages, Scott's dressing, or Martin's bandage, 
or the ammoniacum and mercury plaster; 5, the formation of 
setons or issues; and 6, the application of the actiuil cautery. 
Where suppuration threatens, as in chronic inflammation of 
lymphatic glands, sulphide of calcium may be of service in pro- 
moting the rapid breaking down of the caseating mass. It should 
be given in doses of ^ to ^ of a grain. 

SUPPURATION AND ABSCESS. 

We have already seen that under some circumstances the 
inflammatory process may terminate in the softening and breaking 
down of the inflamed tissues, infiltration of leucocytes and pro- 
liferation of tissue-cells, and consequent formation of pus, suppura- 
tion being then said to be established.^ This process, whether it 
occur (1) in the substance of the tissues or organs, or (2) on the 
free surface of the skin, a mucous or a serous membrane, is 
practically the same. In the former case, it is spoken of as 
circumscribed or as diffuse suppuration, according as it is limited 
in extent or the reverse ; in the latter case it is known as purulent 
exudation or catarrh, or as ulceration, according as the process 
merely involves the superficial layers of the epithelium, or extends 
through to the deeper parts. We will first deal with the circum- 
scribed variety of suppuration, or abscess, as this is the most 
familiar example to surgeons. 

Circtunscribed suppuration or abscess. — An abscess may 
be defined a^a ^ijrcumscribed collection of jpus, the result of 
inflammation! It may be acute or chronic. 

Acute abscess, — The formation of an abscess may perhaps best 
be studied as it occurs in the superficial tissues. We have already 
seen that an inflamed part is hot, red, swollen, and painful. If 
the inflammation ends in suppuration, the swelling which was 
more or less diffuse becomes circumscribed and pronounced, the 
redness localized and more intense^ the pain assumes a throbbing 
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character, and a distinct chill or rigor is generally experienced. 
On pressing lightly with the fingers on the inflamed part a sensa- 
tion of flnid beneath the skin is felt, and fltictuattan is said to be 
present. If left to nature the abscess makes its way in the direc- 
tion of leasts resistance, ue.j generally towards the free surface of 
the skin, or if more deeply seated, towards a mucous canal, 
serous cavity, or the interior of a joint. Continuing to take a 
superficial abscess as our example, one part of the inflamed area 
becomes more prominent than the rest, and the skin over i t reji _ 
and glazed. The abscess is said to point The skin will shortly 
ulcerate or slough , and bursting of the abscess with discharge of 
the pus will ensue. On the evacuation of the pus either naturally 



Pio. 3. — Diagrammatic reprosentation of the minute changes in the formation 
and healing of an abscess. The upper half shows abscess enlarging ; ihe 
lower half abscess healing. 

as above, or through an incision artificially made, the walls fall 
more or less together, and the cavi ty is gm diially_filled up by 
granulations till finally only a scar rem ains. The minute changes 
"concerned in this process are briefly as follows : — The leucocytes 
which have escaped from the vessels in the way already described, 
together with the round cells resulting from the proliferation of 
the original tissue elements, aggregate at the focus of inflammiv- 
tion aroimd the micro-organisms, which, if not already present as 
the cause of the inflammation, have now made their way to the 
inflamed spot. The tissues, as the result of the devitalizing action 
of the products of the micro-organisms, undergo what is called 
coagulation«necro8is, and the n, softening an d limiefaction, and 
fin&lly disappear ^ong, or are absorbed by, the leucocytes and 
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proliferated tissue-cells which now completely replace them in the 
form of a mass of small round cells. Some qf the cells in the 
centre of this dense mass being cut off from their nutrient supply 
by the destruction of the vessels, partly as the result of over- 
stimulation or over- work in their battle with the micro-organisms, 
and partly as the result of the action of the metabolic products of 
the latter, in their turn degenerate and die, and are now found 
suspended in a fluid formed by the liquefied tissues and serous 
exudation infiltrating the part. The leucocytes and round cells 
derived from the fixed connective-tissue cells are known as pus 
corpusclesj the fluid as liquor purrs. Thus a c avity is forme d 
containing bus^ Meanwhile around the cavity the leucocytes and 
tissue-cells continue to aggregate and thus form a barrier to the 
advance of the microbes. New vessels now grow into the mass of 
small round cells and the abscess cavity becomes surrounded by 
a layer of vascular granulation-tissue (tJi€ pyogenic zone). The 
accompanying woodcut (Fig. 3) illustrates diagrammatically the 
appearance that would be presented by a section through an 
abscess and the surrounding tissues. In the centre is the abscess 
cavity; around this in the upper half of the diagram are zones 
representing the inflammatory changes in various stages of pro- 
gress. When an abscess enlarges it is simply by the extension of 
the inflammatory process from zone to zone. The central cavity 
(Fig. 3) increases by the successive degeneration of the small 
round cells, which fall into the cavity and become pus corpuscles, 
whilst what was formerly the zone of thrombosis is now converted 
by the aggregation of the leucocytes and proliferated tissue-cells 
into the zone of small round cells, the zone of dilated vessels and 
retarded flow into the zone of thrombosis, and so on to the 
circumference. Such at least occurs when an abscess spreads 
uniformly in all directions. Usually, however, it makes its way 
in the direction of least resistance, these changes then occurring 
chiefly at that part. If an abscess is not opened the tension and 
the presence of the pus keep up the inflammation, but when the 
pus is evacuated and all sources of irritation are removed the 
circulation in the vessels around resumes its normal state. The 
walls in consequence of the pressure of Ibe surroundi ng tixsues 
fal). more or less into contact, and what remains of the cavity is 
gradually filled up by the growth of the granulation-tissue. The 
granulation-tissue is developed into fibrous tissue, which in its 
turn contracts, obliterating the blood-vessels, and is converted 
into dense cicatricial tissue. In the lower half of the diagram 
(Fig. 3) are zones representing the various changes in the process 
of healing. 

Characters of pus. — Pus from an acute abscess in an otherwise 
healthy person is a thick, creamy, opaque, yellowish-white, 
slightly alkaline fluid, with a faintish smell, saltish taste, and a 
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8peci6c gravity of about 1030. If a drop is examined under the 
mioroecope it is found to consist of a fluid (the liquor puris) and 
oorpuscles (pus cells). Some of these corpuscles are globular, 
slightly granular, and measure ^^Vg ^^ ^^ ^^^^ i^ diameter, whilst 
some contain two or three nuclei, which are made more evident 
on the addition of acetic acid to clear up the granular matter. 
Amongst them may be seen other corpuscles indistinguishable 
from leucocytes, and exhibiting when examined on a warm stage 
amoeboid movements. The latter are living leucocytes and tissue 
cells, the former leucocytes and proliferated tissue-cells which 
have undergone death and degeneration. The proportion of dead 
to living pus cells varies with the duration of the inflammation. 
The liquor puris consists of water, albumen, and salts, of which 
chloride of sodium is the chief. It coagulates on boiling. Though 
probably derived in chief part from the exudati on of the plasma 
through the vessels, it differs Rom plftBMft fai that it does not 
g enerally coagulate spontaneously, in acute abscesses the pus" 
contains granular material derived from the rapid degeneration of 
the tissues and various species of micro-organisms, usually cocci. 
If allowed to stand or to decompose in an imperfectly drained 
abscess-cavity, it will be found moreover teeming with the bacteria 
of putrefaction. 

Varieties ofpm. — Pus is variously spoken of as sanious when it 
contains blood, cvrdy when portions of coagulated fibrin are seen 
floating in it, ichorous when of a watery consistency, mViCO-pus 
when mixed with mucus, and infective when containing pathogenic 
micro-organisms. In some instances it has been observed to have 
a bluish-green colour (blue pus), due to the presence of the BaciUus 
pyocyaneus. 

The Cause of inflammation terminating in an acute abscess may 
briefly be sai d to be the presence of micro-organisms in tissue s 
whose vitality has been lowered by the persiste nt action of^n 
irritant or by the debilitated condition of the patie nt. 

The micro-organisms that are commonly found in processes of 
suppuration are called pyogenic. The commoner forms are the 
following : The StaphyUxxKcus pyogenes aureus, the Staphylococcus 
pyogenes albus, to which must be added the Staphylococcus citreus ; 
the Streptococcus pyogenes and the Streptococcus erysipelatosus, 
probably identical forms ; the Pneumococcu^s, frequently found in 
otitis, and the Gonococcus, Of these the gonococcus produces a 
specific form of suppuration, but the others are the organisms of 
primary suppuration, as distinguished from a suppuration occurring 
during the course of or after an infective fever, such as typhoid 
fever or measles. In such secondary forms of suppuration 
generally, it seems, the ordinary pyogenic organisms are found, 
but frequently in or after typhoid fever at least the typhoid 
bacillus occurs at the seat of suppuration, and then as a rule 
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combined with one or other of the true pyogenic organisms. In 
pus, streptococci alone or staphylococci alone may be observed, 
though not rarely more than one species of micro-organism is 
present. It is scarcely possible to distinguish various kinds of 
pus or various forms of suppurative processes according to the 
bacterial flora, though it is roughly true that localized suppura- 
tions, such as a furuncle, are commonly due to staphylococci, 
while streptococci tend to give rise to the more spreading types 
of inflammation, such as cellulitis and lymphangitis. Many 
bacilli are often associated with these pyogenic cocci, but they 
must be regarded as contaminations rather than as being uf 
primary importance. Amongst these may be mentioned the 
Bacillus colt communis and the Bacillus pyocyaneus (the cause of 
the characteristic colour of blue pus), and the putrefactive bacilli 
of stinking pus. Although the above-mentioned cocci are called 




Fio. 4.— Staphylococci. X 950. Pio. 5.— Streptococci. X 1000. 

(After Sternberg. ) (After Sternberg. ) 

pyogenic on account of their presence in pus, it must not be for- 
gotten that pus formation is not a specific property with them, 
but that, excepting perhaps the gonococcus, any one of them 
is capable of causing one of the following lesions : (1) local 
inflammation, (2) ceHulitis, (3) acute suppuration, (4) acute gan- 
grene, (5) septicaemia and pyaemia, and (6) infective endocarditis. 
They are the organisms of general inflammation, and the present 
state of knowledge scarcely allows of a diagnosis between processes 
produced by one or other of them. 

The Staphylococcus pyogenes aureus and albiis are found in 
inflammations running on to suppuration and abscess. The 
organisms are found gathered in grape like (Fig. 4) masses, and 
the growth in an artificial culture is golden-coloured or white, 
according to the variety present. Sometimes another coccus, 
yielding a lemon-coloured growth, is found, the Staphylococcus 
ciireus. The Staphylococcus aureus occurs in suppurating wounds, 
in pustular inflammations of the skin, in suppuration in bone, in 
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suppurating joints, in acute infective osteomyelitis, in purulent 

peritonitis, and in empyema and other deep abscesses. The 

Staphylococcus albus is often associated with other pyogenic cocci, 

especially in inflammations involving the skin, and occurs most 

frequently in the same class of cases as the Staphylococcus aureus, 

but is supposed to be less virulent. It may be noted that there 

is normally present in the superficial layers of the human skin a . 

variety of Stap/iylococcus albus, which has been named by Welch |^^^^ ^i" 

Staphylococcus epideimidis albus ; it is almost non- virulent, b^t is 

credited with the causation of _stitch-abscess. These organisms 

may extend from a wound either by the lymphatics or by the 

veins, and give rise to metastatic abscesses (pysemia), or they may 

enter the system through ulcers of the respiratory or digestive k .(^^u. '^^ 

tract. The exact point of entry in acute osteomyelitis, ulcemtive f^ ' 

endocarditis and empyema is uncertain. "^ ^ ' "'*^^ 

The Streptococcus pyogenes is frequently found in suppurations 
attended by phlegmonous or purulent oedema with a tendency to 
spread. The organisms occur in chains (Fig. 5). The suppura- 
tions in which they appear to be chiefly concerned may start in a 
septic wound of the skin, or the puerperal uterus, or on a mucous 
or serous surface in contact with infected tissues. Absorption of 
the chemical products produced by these organisms is very liable 
to occur, giving rise to general blood-poisoning, or if the micro- 
organisms themselves also gain access to the circulation they may 
become lodged in the capillaries and produce metastatic abscesses, 
so that the toxic symptoms produced by the absopption of the 
chemical products may be accompanied by metastatic (pycemic) 
abscesses. Pysemia and septicsemia are, however, almost as 
frequently caused by the Staphylococcus aureus or albus. 

The Streptococcus erysipelatosus, which is closely allied to the 
Streptococcus pyogeMS, and the Micrococcus gonorrhoece, are referred 
to under Erysipelas and Gronorrhoea. 

The Symptoms of an acute abscess are at first those of inflamma- 
tion, followed, whilst pus is forming, by a chill or rigor and by 
throbbing pain in the part. The pain , however, usually ceases 
when suppuration is fully established ^ The local signs, when the 
abscess is superiicial, are pointing, central softening, and when 
about to burst, a red and glazed appearance of the skin with 
separation of the cuticle. Deep suppuration is often difficult to 
detect ; deep-seated fluctuation, oedema, subcuticular mottling and 
tenderness on pressure are then the chief signs ; but puncture 
with an exploring needle will clear up any doubt. 

Treatment, — The chief indications are to remove the pus with as 
little injury to the tissues as possible, to ensure an efficient drain, 
and to maintain the parts aseptic. Whenjt is evident tht^t sup- 
pnration must ensue it should be promoted by moist wArmth in 
the form of a large borucic poultice sprinkled jyith tincture of. 
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opium , or hot poppy fomentations. As soon as fluctuation is 
detected ttie'abscess sHoiild^Te opened by making a free incision in 
the most dependent part or where it is pointing, of course taking 
care to avoid blood-vessels or other important structures in the 
neighbourhood. The pus should generally be allowed to flow out 
of its own accord. To ensure a through drain, and to prevent any 
tension from re-accumulation, the opening should be free and 
a drainage-tube should be inserted. If_the abscess is large a 
cou nter-opening may be necessary or the^ ab scess- cavity may 
degenerate in to a sinus. Where recesses or pouches'exist the 
septa between them should be broken down with the finger 
introduced into the abscess cavity. After the pus has been let 
out an absorbent antiseptic dressing or boracic poultice should be 
applied. Although it is a rule in Surgery to open an abscess as 
soon as fluctuation clearly shows that pus has formed, there are 
some instances in which this is especially imperative. Thus an 
abscess should be opened at once when it is situated in th e 
p erineum , the abdominal or thoracic walls, the sheath of a tendon, 
under deep fascice or the periton eum, m the orbit^ near a joi nt, 
an d in the neck it attended by dy spnoea ; w Een obstructing some 
pas sage ^ when caused by the infiltratio n oi urine, faeces, <fe c.j^ 
and w hen a spontaneous opening would produce deformity. 

Hilton's methody as it is called^^J^opening an abscess, is very 
useful when the abscess is situated deeply and amongst important 
structures, as at the root of the neck or in the axilla. It consists 
in making an incision through the skin and fascia, and then work- 
ing gently in the direction of the pus with a director. As soon as 
pus presents, a pair of dressing-forceps is slid along the groove of 
the director into the abscess-cavity, the director removed, and the 
blades of the forceps separated so as to stretch the opening and 
make a free exit for the pus. 

'fhe complications of acute abscess are : 1. HeBmorrhage from the 
involvement of a large vessel. 2. The implication of some im- 
portant part, as the peritoneal cavity, the interior of a joint, <fec. 
3. Degeneration into a sinus or fistula. 4. Blood-poisoning 
(saprcemia^ septicoemia, and pyaemia), 

A chronic abscess differs from an acute in that it is formed 
slowly, is unattended by the ordinary signs of inflammation, and, 
although generally caused by bacteria, does not necessarily depend 
upon the presence of the pyogenic micrococci. The contents , 
moreover, are usually thin and curdy, not thick and creamy like 
the pus from an acute abscess. In some situations, however, 
as in the chronic abscess in the subcutaneous tissue so familiar 
to the surgeon, the contents may differ very little to the naked 
eye from ordinary pus, and when the result of tuberculous 
disease, may contain the tubercle bacillus. A chronic abscess is 
generally formed in connection with tubercle, e.g.^ carious bone, 
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diseased joint, or a caseating lymphatic gland. At times no 
cause can be discovered. When due to spinal caines a chronic 
abscess has a tendency to burrow in the tissues, e specially in the 
long axis of the body ; and its walls often becon>e condensed and 
thickened, and lined with a layer of smooth granulations, which 
give it a velvety and mucous membrane-like appearance, or they 
may become coated with a thick layer of caseating tuberculous 
matter. The symptoms are very various, and differ according as 
the abscess is found in connection with carious bone, a diseased 
spine, Ac., and will be again referred to under the head of 
Suppuration in Bone, Psoas abscess, <fcc. Here it may be stated 
generally that the chief signs are a fluctuating swelling , often 
unattended with any sign of inflammation, ana the presence of 
some affection, as spinal caries, that is known to be often 
associated with abscess. Before a chronic abscess is opened 
there are usually no constitutional symptoms ; but subsequently 
saprophytic bacteria or pyogenic micrococci may gain admission, 
and long-continued suppuration attended by hectic fever or 
lardaceouB disease of the viscera is very liable to ensue and 
terminate fatally from exhaustion, renal disease, diarrhoea, or 
hepatic mischief. Diagnosis, — A small chronic abscess in the 
subcutaneous tissue may be mistaken for a fatty, or other 
soft solid tumour, an hydatid or other cyst, or a blood -extravasa- 
tion, and it may be quite impossible to arrive at a correct 
diagnosis without puncture with ap etplnring needle. The 
diagnosis of chronic abscess connected with the spine, joints, <fec., 
will be further alluded to in the section on Diseases of Regions. 
Terminations, — A chronic abscess, after remaining quiescent for 
a long period, may take on increased action, and burst either 
externally, or into a mucous canal, a serous cavity, &c., or the 
watery portions of the pus may be absorbed, lea ving be hind a 
caseous mass, which may either dry up or undergo ca lcification ; 
or it may remain in its caseous state for years, and then break 
down, and set up fresh inflammation around, and produce what 
is called a residual abscess. On the other hand, pus cells may 
degenerate, leaving a cyst containing a fatty albuminoid fluid. 
Trtatment. — Small chronic abscesses unconnected with diseased 
bone, joints, <fec., should be dissected out, or if this is impracticable 
freely incised and then scraped and sewn up or drained antiseptically 
or dressed daily with a gauze plug. Large abscesses, especially 
when the result of spinal disease, require ver}' careful management. 
If antiseptic precautions are neglected, and the pus is allowed to 
undergo putrefaction or fermentation, or pyogenic cocci gain 
admission, long-continued, suppuration and attendant hectic 
generally follow an d frequently term inate fatally. The best plan 
would appear to b^ to aspirate the abscess frequently so as to 
roduce its size, injecting at each aspiration iodoform emulsion, 
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and then to open it with antiseptic precautions, scrape out the 
tuberculous material lining it with a Barker's flushing spoon, well 
rub the walls with aseptic sponges on long forceps, irrigate with 
an antiseptic lotion (perchloride of mercury, 1 in 5,000), throw in 
some iodoform emulsion, and close the wound. Should the abscess 
refill, this process may be repeated or an antiseptic drain estab- 
lished. Aspiration alone, however, and especially when combined 
with t he injection of iodoform emulsion, will in some cases suffice, 
the abscess drying up, and in this way becoming cured. At the 
Hip Hospital at Sevenoaks this treatment has been very successful. 
Where the whole abscess, as in the case of tuberculous glands, 
can be dissected out entire, this is the best treatment to pursue. 

DifiHise suppuration may occur either : 1, in the sul^tauce of 
the tissues or organs ; or 2, on the surface of the skin or a mucous 
or serous membrane. As examples of the former may be cited 
cellular and cellulo-cutaneous erysipelas, in which, as the result of 
a spreading infective inflammation, extensive suppuration occurs 
through large tracts of the subcutaneous tissue ; as examples of 
the latter, gonorrhoea, bronchitis, and some forms of peritonitis. 
The pathological process in both is practically similar, only that 
in one the inflammatory products (pus) are difiiised through the 
tissues, and in the other over the free surface. Suppuration on 
the free surface of the skin or mucous membrane when the deeper 
layers of these structures are involved, is, however, spoken of 
generally as ulceration ; and when the epithelial layers only are 
affected, as intertrig o in the case of the skin, and as ptinilent 
catarrh or pyorrhoea m the case of a mucous membrane. 

Constitutional effects of long-continued suppuration. Hectic fever 
and lardaceoxis disease, — Hectic fever is a common accompani- 
ment of prolonged suppuration from whatever cause when the 
wound cannot be kept aseptic and efficiently drained. It has been 
ascribed to the drain on the system owing to the formation of large 
quantities of pus ; but this is certainly not the only cause, as a 
chronic abscess may attain a very large size, and exist for years 
unattended by hectic aa long as it remains unopened ; nor after 
opening does hectic occur if the pus can be prevented from under- 
o:oiug fermentative or putrefactive changes, and the cavity can be 
well drained. It would therefore rather appear to be due to a 
chronic blood-poisoning, consequent upon the absoi'ption of the 
p^roducts of fei-mentation'or putrefaction in small quantities at_^ 
.a time. Syviptoins. — Hectic fever is characterized by profuse 
sweating, rapid wasting, nocturnal rises of temperature with 
morning remissions, and generally by diarrhoea and deposits of 
urates in the urine. The face is paje and pinched, the cheek 
flushed, the eye bright, the pupil dilated, the tongue red and dry 
at the edges, and the pulse rapidj small and weak. The appetite 
gradually fails, the patient becomes weaker and weaker, and dieei 
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exhausted of diarrhoea,, lardaceous disease, <&o. Treatment. — The 
cause of the suppuration should be removed, or, if this is 
impossible, the absorption of septic products should be as far as is 
practicable controlled by establishing a free drain to the suppurating 
cavity, and by preventing t he putref action of the discharge sjby 
the use of antiseptics. At the same time the system miist be 
supported by nounsbing diet and stimulants, the sweating 
combated by dilute sulphuric acid or atropine, and the diarrhoea 
by opium, catechu, or other astringents. 

LardsoeouB or amyloid disease of the liver, kidneys, spleen, 
and intestines may follow prolonged suppuration consequent upon 
long-standing disease, especially of the bones or joints. The 
protoplasm of these organs and the muscular coats of the smaller 
arteries become infiltrated with a waxy material yielding lardacene 
and giving a characteristic dirty brown colour on the applic ation 
of tincture of iodine, which turns to blue when sulphuric ac id is 
added. The disease is thought to depend on the prolonged suppura- 
tion depr iving the tissues of the alkaline phosphat es, or on 
the presence of septic products in the blood. Symptoms. — The 
liver becomes greatly enlarged, reaching in some cases as low 
as the iliac crest. The kidneys and spleen are also enlarged, 
and albumen and hyaline casts are found in the unne, which at 
first is largely increased in quantity and is pale and of low specific 
gravity. The implication of the intestines is shown by diarrhoea. 
The only way of arresting the disease is the removal of the cause 
of the suppuration. When this can be done, as for instance by 
amputation at the hip joint in old-standing hip disease, the rapidity 
with which the enlargement of the liver and the other signs of the 
disease disappear is quite remarkable. 

SINUS AND FISTULA. 

When an abscess opens spontaneously, or is opened artificially, 
we have seen that the cavity usually fills up with granulations. 
Cnder some circumstances, however, as when an abscess is con- 
nected with tuberculous caries or with dead bone, or contains a 
foreign body, or is formed in connec tion with a mucous canal or 
secreting gland, or its walls^ft er opening are prevented from 
rp nuLining jg ^contact by mus cular action, the abscess does not 
cloafi, but degenerates into a suppurating track called a * sinus * 
or 'fistula.' Though the terms 'sinus' and 'fistula' are often 
used synonymously, the former is generally applied to such a 
track when it is only open at one end, the latter when it is open 
at both ends. Although, perhaps, a sinus or a fistula more often 
ow^ its origin to the non-closure of an abscess, and is hence 
described here, it may also be the result of a wound, of ulceration, 
of sloughing, or of a congenital defect. Special forms of fistulse, 
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as fistula in ano, recto-yesical fistula, salivary fistula, <bc., will 
receive special notice under Diseases of Organs. Hei-e generally 
it may be said that a sinus, and in some instances a -fistula, is a 
long and often tortuous suppurating track, lined with a smooth 
membrane, an d usu ally opening in t he mid st of prominent granu- 
lations. Where resulting from the liou-closure of a Tuberculous 
abscess, the sinus is lined with tuberculous granulations. Treat- 
ment — The cause should be sought, and if possible removed, and 
the w alls of the sinus then scraped and pressed together by careful 
bandaging. TEe~Ban^age shbuW^be so applied' as to prevent lEKe " 
accumulation of pus in the deeper end, and the consequent re-con- 
version of the sinus into an- abscess. If this is found impractic- 
able, a drainage-tube should be inserted and shortened daily as 
the sinus gradually fills up from the bottom. When the sinus has 
existed long, and the walls are callous and indurated, it should be 
stimulated by injections of tincture of iodine, nitrate of silver, or 
peroxide of hydrogen. Or the lining membrane when tuberculous 
may be scraped with a Volkmann^s spoon or be destroyed by 
chloride of zinc, pure carbolic acid, the galvano-cautery wire, or the 
benzoline or actual cautery. These and such-like means failing, 
the sinus should be laid freely open, the lining membrane cut 
or scraped away, and the wound plugged with iodoform gauze or 
other antiseptic material to ensure healing from the bottom. 
Where the laying open of a sinus would involve important struc- 
tures, as a large vessel, or necessitate an extensive wound, or is 
otherwise impracticable or unadvisable, a counter-opening should 
be made by cutting on the end of a long probe, and the sinus 
then drained by passing a drainage-tube at first through it, and 
subsequently in at each end, and gradually withdrawing the two 
portions as the sinus heals. At the same time that these local 
means are adopted, attention must be paid to the general health, 
as the intractability of a sinus may depend in part, or even 
entirely, upon some constitutional derangement. The treatment 
of special fistulce is elsewhere described. (Seefistvla in ano^ d:c,) 

ULCERATION AND ULCERS. 

Ulceration is another of the terminations of inflammation, and 
as wc have already seen, merely differs from suppuration in 
that the one occurs in the substance of the tissues, the other on 
the free surface. In both there is minute disintegration and 
liquefaction of the tissues, with infiltration of leucocytes and 
proliferation of tissue-cells and degeneration and death of some of 
the infiltrating leucocytes and proliferated tissue-cells ; in suppura- 
tion, however, the infiltrating and proliferating cells being unable 
to escape form an abscess, whiht in ulceration the broken-down 
tissues and pus are cast ofi^ as soon as formed as a discharge or 
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ichor. An abscess may therefore be said to be a closed ulcer, an 
ulcer an open abscess. Thi s molecular death of the tissues serves 
to distinguish ulceration from gangrene, in which the tissues die 
en tnaue and are cast off in the form of a slough. The two 
processes, however, are frequently combined. The softening and 
breaking down of a new growth, 

though not generaUy due to in- -^^^ ^^**itf^w9^ 

flammation, is also spoken of as ^^*^^^^S^^ 
ulceration. Ulceration may occur ^^^^^^^^^^ 
in any tissue of the body. Here, '^ ^__^p-^ ^-^^-^^ 

however, ourdescription will chiefly - -» ^ 

apply to the process as it affects ^'% C.- Diagram of ulcemtion. 
^f^ '^ t . *^ V formation of granulation-tissue. 

the skm or mucous membrane. ^ew capillaries growing out 
Let us first study the process as amongst tbe small round cells 
it may be followed with the naked from the old capillaries. 
eye in a portion of inflamed skin. 

The cuticle in the centre of the inflamed spot separates or is 
rubbed off, and a raw surface is thus left which gradually enlarges 
in depth and extent, leaving an angry-looking sore exuding a 
sanious discharge. Supposing the destructive process to now 
cease, minute red points called * granulations ' spring up from the 
surface of the sore, and the discharge is replaced by pus. The 
ulcer skins over from the margins^ till the raw surface is thus^ 
covered in, and finally a 9car only is left to mark the situation of 
the former wound. 

7%tf mintUe changes are as follows : — The tissues at the focus of 
inflammation where stasis has^lready occurred become infiltrated 
with serum and leucocytea .: the cells of the Malpighian layer of 
tteTepidermis, of the dermis, and of the subcutaneous tissue 
proliferate ; the cells of the cuticle are in consequence pushed 
forward before they have had time to assume their horny character, 
and the cuticle thus softened readily separates or is rubbed off, 
leaving the dermis raw and exposed. The infiltrated and softened 
tissues forming the surface of the sore become disintegrated as in 
suppuration, and are cast off in a- molecular and partly liquid 
form, while those a little deeper become completely replaced by 
the leucocytes and proliferating cells which form a layer of 
vascular granulation-tissue (Fig. 6), essentially similar to that 
forming an abscess-walL When the cause of the ulceration is 
remov^ the circulation around becomes normal, the infiltration 
of leucocytes and serum and proliferation of the tissue-cells cease, 
and although the superficial cells of the granulation-tissue at first 
degenerate, and are cast off' as pus, under healthy conditions the 
granulation-tissue soon outbalances in its growth the superficial 
disintegration and thus fills up the ulcer, ^ew epithelium is 
for med from the old epithelium a t the margin "of Hie ulcer, and 
gfa3ually spreads 7>ver the suriacejof the granulations till the 
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ulcer is finally skinned over. The granulations develop into 
fibrous tissue which slowly contracts, helping to reduce the size 
of the wound. 

After an ulcer has healed over and the granulation-tissue has 
been converted into fibrous tissue, this latter continues to shrink, 
leading to obliteration of the blood-vessels in the cicatrix and 
causing contraction and often distortion of the surrounding parts. 
\ Cicatrices differ from normal skin in that they are devoid of sweat- 
; I ducts, hair-follicles, sebaceous glauds, papillse, and lymphatics, and 
l)eing also but poorly supplied with nerves and vessels are very 
apt to break down on slight provocation, leading to a re-opening 
of the ulcer. Moreover, owing to their unstable nature, they are 
liable to undergo certain changes and become the seat of eczema, 
hypertrophy, keloid, epithelioma, and warty excrescences, and to 
be attended with itching, pain, and intense neuralgia. 

Causes. — Ulceration, like suppuration, is due to the action of the 
pyogenic micrococci on tissues weakened by previous inflamma- 
tion. For a fuller account of the causes of ulceration, therefore, the 
student is referred to the causes of inflammation and suppuration. 
Here it may briefly be said that the ulcerations of the integuments 
so common in surgical practice are generally the result of: 1. 
Injury, often slight, inflicted x>n parts the vitality of which is 
already lowered by poor living, advancing age, and chronic con- 
gestions due to varicose veins, long standing, Ac. 2. Certain 
morbid states of the system, such as are produced by syphilis and 
tubercle. 3. Pressure, especially when conjoined with a defective 
nerve-supply, as an example of which may be mentioned bed-sores 
occurring in cases of injury to the spinal cord. 

The treatment of ulceration varies according to the local condition 
of the ulcer and the constitutional state of the patient, and will 
be discussed under Varieties of Ulcers. All that need be said in 
general is, that the cause should if possible be removed, all sources 
of irritation avoided, the constitutional state of the patient treated 
with appropriate remedies, and such dressings applied as are 
indicated by the local condition of the ulcer. 

ULCKRS. 

An ulcer is the term applied to an open sore produced by a loss 
of substance of the free surface of the skin or mucous membrane 
in the process of ulceration, or of ulceration and gangrene com- 
bined. The term, moreover, is sometimes extended to any open 
granulating wound the result of an injur}' or operation. 

Varieties of ulcers, — The various names given to ulcers are 
derived either from their local conditions and surroundings or from 
their specific cause. The characters of the specific ulcers, how- 
ever, often become obscured by accidental local conditions, and 
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these latter again are constantly changing from day to day, so 
that an ulcer which at one time would be called callous may at 
another be in a sloughing state. The following are examples of 
the chief types of ulcers, but in practice many minor shades of 
difference in the local appearances are met with, so that it 
may be difficult or impossible to assign a given ulcer to a 
particular type. 

A. Ulcers whose characters depend upon their local condition. 

The simple, healthy, or healing ulcer, — The edges are smooth and 
shelving, and extend in the form of a bluish-white film over the 
marginal granulations. The base is level or nearly so, and covered 
with healthy granulations. The discharge is inodorous pus, or if 
the ulcer is dressed antiseptically, and all irritation avoided, 
merely healthy serum. The surrounding skin is healthy. This 
is the type that all ulcers assume when healing. Treatment. — Rest 
and protection by any light unirritating antiseptic dressing is all 
that is usually required. When large, cicatrization may be promoted 
by skin-grafting. Two methods are employed : — 

(a) Old method of skin-grafting, — Small pieces of healthy skin, 
including the i*ete mucosum or actively-growing epithelial layer 
but not the whole thickness of the corium, should be snipped from 
the patient's arm or elsewhere by the skin-grafting scissors and 
placed at once with gentle pressure on the granulating surface of 
the ulcer, and retained there by suitable dressings until they have 
become adherent. After a few days the grafts often disappear, 
but this may only be owing to the loss of the horny layer of the 
epidermis which gives them their opacity. The active deeper 
layer which is transparent may still be there, and the grafts, if 
the process is successful, will re-appear in a few days, as 
in the course of growth the deeper cells are pushed forward, and 
become homy. From each islet of epithelium thus grafted new 
epithelium spreads over the surface of the sore. The granulating 
surface of the ulcer must be healthy or the grafting will not 
succeed. In place of grafts some scrape the healthy skin 
and allow the epithelium thus removed to fall on the granulating 
surface. 

(b) New method of skm-grafting (Thiersch's). — The ulcer should 
first be brought into a healthy condition, all strong antiseptics 
gM hed off with boiled salt solution s o that they may not come 
into contact with the grafts, a nd the granulat ions scraped away. 
Longitudinal shavings of skin, consisting of the^lsjiitlielium and a 
part of the cutis vera, should then be taken from the arm or thigh 
with a sharp razor, carried on the razor to the ulcer, and laid upon 
its siurface. The grafts should overlap the margins or they will 
in retracting leave a border of granulations. There should be no 
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subcutaneous tissue or fat on the under surface of the graft; 
indeed it is only necessary to shave off the tops of the papillaD, as 
the thinner the graft the more easily is it handled. The grafts, 
if preferred, may be taken from an amputated limb, or from 
a puppy, rabbit, or frog, or the prepuce removed by circumcision 
may be employed. 

The exvberant or fungoru ulcer is generally due to obstructed 
venous return from the granulations, the i*esult of undue 
contraction of surrounding tissues, as seen, for example, after a 
burn. The edges are healthy, but the granulations rise up above 
the surface, and are turgid, dark red, redundant, and readily 
bleed. The discharge is purulent. Treatment, — Solid nitrate of 
silver or sulphate of copper should be rubbed over the granulations 
until they are reduced to healthy proportions. 

The cedematous or weak ulcer gener^y occurs in connection with 
tuberculous bones or joints, but any ulcer may become cedematous 
if healing is delayed by the too long use of emollient applications. 
The edges and surroundings are generally healthy ; and the 
granulations are up-raised, flabby, bulbous, semi-translucent, 
gelatinous, and friable. The discharge is profuse and watery. 
Treatment. — Removal of the cause where possible ; uniform 
pressure ; and applications of lotions of nitrate of silver, or like 
astringents. When tuberculous they should be scraped away. 

The inflammatory and inflamed ulcer, — These terms are applied 
to ulcers in which the inflammatory phenomena are the most 
marked feature. The inflammation may depend on some consti- 
tutional disturbance consequent upon alcoholism, poor living, and 
the like ; or it may be the result of local irritation applied to 
any ulcer, whatever its previous character. For the purpose of 
distinction, the term * inflammatory ' is applied to the former 
condition, whilst the term * inflamed ' is generally restricted to 
ulcers of the latter class. Inflammatory ulcers have generally an 
irregular shape, the edges are ragged and shreddy, or abrupt or 
sharp-cut ; the surrounding skin is red and cedematous, and the 
base void of granulations, dry, livid red, or covered with a serous 
or sanious discharge mixed with tissue-debris, and if the inflam- 
mation is very acute, with yellow sloughs. When inflammation 
attacks a previously granulating ulcer, the granulations become 
florid and swollen, and generally slough, whilst the surrounding 
parts present the ordinary inflammatory phenomena. The treat- 
ment should consist of rest, the elevation of the part, the removal 
of all local irritation and septic contamination, the application of 
warm antiseptic lotions, as boracic acid, on lint, attention to the 
constitutional state, and regulation of the secretions. 

The sloughing ulcer, — This is merely a severer degree of the 
former, and it differs from it in that the inflammatory process is 
more intense and of a spreading character. It is seldom met with 
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except in co nneotipn with vene real disease. The micro-organisms 
at wort in this and the next Jorra' of"uIcer are probably only the 
ordinary pyogenic micrococci found in all ulcers, but here acting 
with greater intensity in a vitiated constitution. The ulcer spreads 
with great rapidity, t he edge s are_undermined, inverted, and 
dusk^jned^ and the base is coveredTy an ash-grey or black slough. 
YEere i% commonly much pain and severe constitutional fever. 
The treatment is similar to that of the inflamed variety. Antiseptics 
should be freely used if the ulcer is foul, and opium given if there 
is much pain. When due to syphilis, the proper remedies for 
that affection should, of course, be given ; but mercury should 
be used cautiously, or be altogether withheld till the sloughing 
has ceased. 

The phagedcenic ulcer^ owing to improved sanitation and hygiene, 
and the more scientific treatment of wounds, is seldom seen at the 
present day, except in connection with venereal disease in persons 
whose constitution is thoroughly broken down by intemperance, 
poor living, and general neglect. The edges of the ulcer are 
irregular, swollen, and undermined, and the skin around is of a 
dark purplish, or dusRy-red colour. The surface is devoid of 
granulations, and covered with a dark blood-stained ichorous 
discharge often mixed with sloughs. When the sloughing proceeds 
to any extent, the ulceration is spoken of as sloughing phagedamcu 
The ulcer spreads with fearful rapidity, and often destroys the . 
whole organ, as the penis or vulva, and is attended with severe 
constitutional disturbance. Treatment. — The patient should be 
placed under an ansBsthetic, and the su rface of the ulcer dried and 
then thoroughly destro yed with fuming nitric acid. I prefer this 
method myself as being most efficacious and radical in its action. 
Some surgeons are content, however, merely to apply pure carbolic 
acid or perchloride of mercury (1 in 500), and then dust with 
iodoform. The continuous use of the hot bath is often of much 
service in phagedaena of the penis and vulva. Internally opium 
should be given in full doses, with tonics, nourishing diet, 
and, when indicated, stimulants. Thorough ventilation and good 
hygiene generally are imperative. 

The chronic, callotts, or indolent ulcer. — This condition of an 
ulcer is the result of continued irritation and neglect, in conse- 
quence of which the edges become infiltrated with inflammatory 
material, which impedes the circulation and prevents healing. It 
18 very common in the lower third of the leg in the poorer classes. 
The edges are smooth, white, callous, rounded, steep, and quite 
insensitive when touched . The skin around is generally congested 
or eczematous^ The base is covered with a thin sauious discharge, 
whilst there are either no granulations, or such as are present are 
small, flabby, pale, and ill-formed. These ulcers often exist for 
years, and are usually attended with but little pain, and though 
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thej are at times small, at other times they extend nearly round 
the leg. They are often adherent to the fascia, periosteum, or 
bone. Old callous ulcers when subjected to continued irritation are 
apt, as age advances, to become epitheliomatous. Treatment. — The 
callous edges should first be softened by emollient dressings, and 
uniform pressure subsequently applied by a Martin's bandage, by 
Strapping and a bandage, or by Unna's dressing. The strapping 
plaister, cut into strips one inch and a half wide, should be evenly 
applied, and extend two inches below and a like distance above 
the ulcer. Holes should be cut in the strapping opposite the ulcer 
to allow of the escape of the discharge. Over the strapping a 
bandage should be applied from the foot to the knee. The 
bandage should be changed daily ; the strapping once or twice a 
week. Iodoform or some other antiseptic powder should be 
sprinkled on the ulcer beneath the strapping. Unna's paste 
(oxide of zinc 10 parts, gelatine 15 parts, glycerine 30* parts, and 
water 45 parts) may be applied as follows : — The limb is bandaged 
with carbolic gauze from toes to knee, covering in the ulcer. A 
layer of the melted paste is next applied, allowed to dry, and the 
process repeated. 'Ine contraction of the paste exercises uniform 
pressure on the ulcer and limb above and below. When the ulcer 
is very large it may be scraped and treated by skin-grafting ; 
when it extends quite round the leg or shows signs of becoming 
epitheliomatous, amputation is called for. 

The varicose and eczematous ulcer. — These terms are applied to 
any ulcer, whatever its other characters, when associated i:ie8pec- 
tively with a varicose state of the veins or an eczematous condition 
of the skin. Both conditions frequently occur together, and are 
described under Varicose Veins. 

7'he irritable or painful ulcer. — Though any ulcer may be irri- 
table or painful, the above terms are generally restricted to a small 
painful ulcer about the anus (see Diseases of Rectum), and to a 
small, superficial, generally congested ulcer, commonly situated 
about the ankle, and occurring chiefly in women beyond middle 
life. The pain is often intense, and is generally believed to depend 
upon the involvement of the nerve- endings. Treatment. — The 
improvement of the general health, small doses of opium, and 
cauterization with nitrate of silver will often suffice to cure the 
ulcer. In inveterate cases an attempt may he made to divide the 
nerves subcutaneously after the manner of Hilton, or they may be 
dissected out. 

B. Ulcers whose characters dejyend upon their specific origin. 

Tuberculous ulcers are generally due to the^ breaking down ot 
enlarged tuberculous lymphatic glands, the bursting of sub- 
cutaneous tuberculous abscesses, or the ulceration of tuberculous 
or so-called strumous nodules. They are generally multiple and 
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often oonflaent, forming an irregular indolent sore. 1'he edges 
are pale, bluish-pink, thin, and undermined. Tlie granulations 
are pale, cedematous, protruding, and readily bleed when touched. 
The discharge is thin, yellowish-green and scanty. Enlarged 
glands and cicatrices of former ulcers are frequently present 
in the near neighbourhood. The cicatrices are generally raised, 
pale pink or white, whilst the skin is often puckered-in around 
them. Treatment — Constitutionally that for tubercle. Locally 
the sore should be destroyed by paring away the edges and scraping 
the base with a Volkmann's spoon. The cicatrices may sometimes 
be dispersed by repeated blisterings or by subcutaneous division. 

Syphilitic ulcers, — Primary ulcers or chancres are described 
under Syphilis. Those occurring in the course of constitutional 
syphilis may be divided into the superficial and deep, (a) The 
superficial occur in the course of pustular and tubercular sy philidos, 
and are often associated with patches of these eruptions on other 
parts of the body. They are usu ally circular or cres centic in 
shape, spreading by their convex margin, and healing by their 
concave. Their ed ges are ahaytiCUt and often surrounded by an 
areola qC dusky redness ; their base is but slightly depressed, and 
of a dark red colour, and is often covered by a yellow slough or 
a rupial or ecthymatous scab. Several of these ulcers frequently 
coalesce, giving rise to a serpiginous or annular form of ulceration, 
which is very characteristic of syphilis, (b) The deep are due to 
the breaking down of gummata. They are circular or oval in 
shape ; their e(^es are steep, sh arp-cu t, slightjvscoqped out, and 
of a dull reS^Taut; and tneir base is depressed and covered with 
a yell ow "wet-wash-leather -l i ke slou gh and the debris of brcaking- 
dosULtiaaUig. They leave slightly depressed," white cicatrices, often 
surrounded with pigmentation. Treatment, — Constitutionally, 
iodide of potassium should be given in full doses, combined in 
obstinate cases with small doses of mercury ; whilst locally a 
boracic poultice may be applied till the slough has separated, and 
then black-wash, iodoform, or the red oxide of mercury ointment. 

Gouty ulcers are such as are met with over gouty parts. They 
are small and superficial, and the discharge as it dries leaves a 
chalk-like deposit of urate of soda on the surface of the ulcer. 
The treatment is that for gout. 

The scorbutic ulcer, — Should an ulcer exist in a person affected 
with scurvy the granulations become prominent, and of a dusky 
purple colour, and its surface becomes covered by a spongy, dark- 
cobored, strongly-adherent foetid crust, the removal of which is 
attended with fiie bleeding, and is followed by the rapid rcpro- 
doctioD of the same material. The treatment is that for scurvy. 

LmpoHSj rodenty carcinomatous^ and sarcomatous ulcers will he 
foand described in the sectionB on Lupus, Tumours, ike. 
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GANGRENE OR MORTIFICATION. 

Although gangrene may occur from causes other than mflam- 
mation, it is, as we have seen, one of its results, and is therefore 
described here. It differs from ulceration in that the affected 
tissue dies en masse instead of in a molecular manner. 

General outline of the process. — Let us take as our type gangrene 
as it occurs in a superficial part as the result of inflammation. 
The part which was previously hot, red, painful, and swelled 
becomes cold, gradually falling to the temperature of the surround- 
ing medium. The pain, which just before the gangrene sets in 
is often of a peculiar burning character, ceases, and sensation is 
c pmpletely lost both to tjie^ touch and to other_external stimulil^ 
The skin, formerly red, becomes of a peculiar pale earthy colour, 
mottled in places with patches of green or red. Now the cuticle 
separates in the form of blebs, or can be removed by gentle 
rubbing, leaving the dermis below wet and slippery. A peculiar 
crepitant sensation is felt on pressure, on account of the formation 
of putrescent gases in the tissues, which, if cut into, are found 
stained and infiltrated with a reddish fluid. The part next becomes 
blackish-brown, and emits the peculiar odour of decomposing 
animal matter. Supposing the process ceases to spread, ulceration 
is set up at the expense of the living tissue bordering upon the 
gangrenous part ; a bright red line (the line of demarcation as it 
is called) is thus formed between the living and the dead ; this 
deepens, and finally the gangrenous part is thrown off in the form 
of a sphacelus or slough, leaving a healthy granulating wound 
which cicatrizes in the usual way. The minute changes which 
occur during the above process are as follows : — In consequence 
of the intense action of the micro-organisms and their products 
on the weakened tissues, the infiltration of leucocytes and pro- 
liferation of connective-tissue cells are so excessive t hat the blo od 
supply^fjthe tissues at the focus^f inflammation is cut off lyuthe 
cornpression and thrombosis' of the smaller arteries and capillaries ; 
and partly owmg~To~£He Toss of the blood-suppTyJ and partly as 
the result of the djrect^ action of the products of the micro- 
organisms, the part loses its vitalFty and dies. The red corpuscles 
break down, and their heemoglobin is dissolved in the albuminous 
fluid infiltrating the tissues, and stains them a deep red ; if the part 
is not kept aseptic bacteria make their way through the skin 
and putrefaction sets in. The tissues disintegrate and liquefy, 
sulphuretted hydrogen and other putrescent gases are generated, 
and the part rapidly passes through changes similar to those it 
would undergo if it were no longer in connection with the body. 
Unless bacteria enter, the tissues undergo mummification or fatty 
changes {necrobiosis), not putrefaction. If the gangrene ceases 
to spread, the living tissues immediately in contact with the 
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dead part, owing to the irritation of the micro-organisms and 
their products, become intensely inflamed (hence the red line of 
demarcation) and, subsequently, in consequence of the action of 
the products of the micro-organisms and of the leucocytes and 
proliferated tissue cells, with which they become infiltrated, soften 
and disintegrate, and pus is formed in the way described under 
Ulceration. The cohesion of the tissues being thus lost, the dead 
part is cast oflf. Haemorrhage, during th e process of separation, 
is prevented by the thrombi filling the vessels, wHicli sutse- 
(T^entiy become pe rma nently sealed a s explameJ m the section on 
Hae morrhag e^ Granulations in the meanwhile spring up on the 
surface of tne ulcer left on the removal of the slough, and cicatriza- 
tion is finally effected. In the meanwhile, if the gangrene is at 
all extensive, or affects a vital orgau, as a knuckle of intestine, it 
exercises a marked effect on the constitution. The vital powers 
are depressed, the heart s action is feeble, the pulse small, soft, 
and quickened, the tongue dry and brown, the lips are covered 
with sordes, and the appetite is lost ; whilst later, if sepsis is not 
prevented, the products of putrefaction are absorbed into the 
system, and symptoms of septic poisoning (mprctmia) set in. 

The above may be taken as a type of what is called inflam- 
matory gangrene. Gangrene, however, may result from causes 
other than inflammation, and the dead part, instead of becoming 
swollen and infiltrated with fluids, may shrivel up and become 
quite dry and mummified. Hence the division sometimes made 
into moist and dry gangrene. 

The moist or dry appearance of the part depends to a great 
extent upo n whether the tissues at the time that gangrene super- 
ven es are charged with blood , as in inflammatory gangrene and in 
gangrene from venous obstruction ; or, whether they are more or less 
deprived of blood, as in gangrene fro m the blocking of the main artery 
or fro m obstruction of th esmaJler vessels", as lii senile gangrene. 
In the latter condition the part dries up without undergoing 
any marked putrefactive changes ; in the former, unless sepsis is 
prevented, septic germs gain admission and the putrefactive 
changes and their consequences described above ensue. Where, 
however, sepsis is prevented the fluid gradually evaporates and the 
part formerly moist becomes dry or is cast off without undergoing 
any putrefactive changes. It must be clearly understood, therefore, 
t hat putrefaction is an acciden tal complication depending upon 
se ptic changes occurring in the aead^ tissues and not an essential 
part of the gangrenous proce ss. The appearances presented by the 
gangrenous part will he furtKer described under Varieties of Gan- 
grene, as it differs according to the cause producing the gangrene. 
The causes of gangrene, therefore, must first be considered. 

Causes. — The immediate cause of gangrene, whether the process 
is induced by inflammation, as described above, or otherwise, may 
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be said to be any agent that is capable of destroying the vitality 
of the tissues or cutting off their nutrient supply. The agents 
capable of inducing one or other or both of these conditions are 
very numerous. Some of them are in themselves alone sufficient 
to act in this way. For others, however, to become operative, 
certain prior changes in the tissues would appear to be necessary. 
The causes of gangrene, therefore, may be considered under the 
heads of predisposing and exciting. 

The Predisposing catises are such as impair the vitality of the 
tissues, and render them less able to resist injurious influences. 
They, therefore, include those already given under Inflammation 
(p. 7), and amongst them may be especially mentioned old age, 
feeble action of the heart, chronic congestion of a part, deteriorated 
blood as in diabetes and Bright's disease, and impairment or loss 
of nerve influence from injury or disease of the nerve-centres or 
nerve-trunks. 

Exciting cavLses. — These may be considered under the following 
heads : 1. Physical or chemical agencies, which act by directly 
destroying the vitality of the tissues. Among these may be 
mentioned mechanical violence, as a severe crushing of the whole 
or a part of a limb ; excessive heat, as in bums and scalds ; 
intense cold, as in frost-bite ; chemical action from strong acids, 
alkalies, putrid secretions, and the like. Although these may act 
by directly killing the tissues of the part, their action is often 
aided by inflammation, as seen for instance in a crushed foot, 
where both the injury and the subsequent inflammation determine 
the death of the member. 2. Inflammation causes gangrene in 
part by the pressure of the inflammatory exudation and the 
thrombosis of the vessels cutting off" the nutritive supply, but 
chiefly by the action of the irritant causing the inflammation. 
The latter is especially the case in the septic and infective 
inflammations, the uoxu here being either the products of putre- 
faction or micro-organisms, especially the Streptococcus pyogenes. 
Some inflammations always terminate in gangrene, as carbuncle. 
The manner in which micro-organisms produce gangrene is not 
determined, but it is believed to be due to -the actkm. of -their 
products on the tissues, special forms of inflammatory gangrene 
are (a) fHe~gaugfenbus cellulitis, generally caused by the Strepto- 
coccus pyogenes (erysipelatosus) ; (6) the diphtheritic gangrene 
caused by the Bacillus diphtherice, and (c) the emphysematous 
gangrene which is associated with gas-forming organisms, notably 
the Bacillus aerogenes of Welch. 3. Obstruction to the arterial 
supply, as from ligature or rupture of the main artery, embolism, 
calcification or atheroma, thrombosis of the arteries supplying the 
part, and spasm of the arterioles due to long ingestion of ergot. 
4. Obstruction to the capillary circulation from thrombosis or 
pressure. As examples of this may be mentioned, bed-sores from 
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pressure of the part between the bed and a point of bone ; the 
death of the skin and bone in cellulitis and osteomyelitis respec- 
tively from compression of the capillaries by the inflammatory 
efliision ; local sloughing from the pressure of a splint or a new 
growth ; cancrum oris from thrombosis of the capillaries, «fec. 
5. Obstruction to the venous return as seen in strangulated hernia, 
paraphimosis, tight bandaging, &c. Obstructed venous return, 
however, is generally associated with obstruction to the arterial 
supply as weir. 

The Signs of gangrene vary considerably according to the cause. 
They may be briefly said to be — (1) Cessation of pulsation in the 
vessels of the part. (2) Loss of heat, the gangrenous part feeling 
cold to the hand. (3) Loss of sensation when touched or pricked. 
(4) Loss of function, and (5) Change of colour. The general 
symptoms in the acute inflammatory form have already been 
given in the outline of the process (p. 38). Those of the special 
forms will be further mentioned under Varieties of Gangrene and 
elsewhere, as in the sections on Cancrum oris. Carbuncle, &c. 

The Treatment, like the symptoms of gangrene, depends so 
much upon the cause and nature of the gangrene, that its details 
can only be given under the special varieties. Here, however, it 
may be said that the general indications for treatment, whatever 
the variety, are — (1) To remove where possible the cause, as a 
tight bandage constricting a limb, putrefactive processes in 
wounds, tension, pressure, and so on. (2) To prevent gangrene, 
tohen threatened, from actvally occurring by maintaining the 
warmth of the part, by endeavouring to relieve the embarrassed 
circulation by elevating the limb and by gentle friction when 
there is venous congestion, and by rendering the threatened part 
thoroughly aseptic ; and (3) W^ien gangrene has actually occm-^'ed, 
to prevent sepsis if possible, and hence spreading and toxeemia 
from the irritation and absorption of the septic products ; to 
promote the separation of the dead from the living part, or 
remove it by amputation ; to support the patient's strength ; to 
counteract the deleterious effects on the constitution from the 
absorption of the septic poison if sepsis has occurred ; and to 
soothe pain by opium. The prevention of sepsis and its conse- 
quences is most important, since, if this can be accomplished, the 
part will dry up and finally separate by a process of so-called 
anaemic ulceration without putrefactive changes and constitutional 
disturbance. Thus the dead or dying part should be rendered 
aseptic in the way described for preparing a part for operation 
and then enclosed in an antiseptic dressing and warmly wrapped 
up in thick layers of aseptic wool. 

Varieties of gangrene, — Gangrene is generally divided into the 
moist and dry according to the condition of the gangrenous part. 
Although these may be looked upon as more or less accidental 
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conditions, depending upon the amount of fluid in the tissues at 
the time that gangrene supervenes, they are convenient for the 
purpose of classification, and are thus used here. It should be 
remembered, however, that the conditions often run into one 
another, and certain forms that at one time are moist may at 
another be dry or become dry. As examples of moist gangrene 
may be mentioned — (1) Inflammatory gangrene, (2) Traumatic 
gangrene, (3) Hospital gangrene, (4) Phagedsena, (5) Cancrum oris 
and Noma, (6) Carbuncle, (7) Bed-sores, (8) Diabetic gangrene. 
As examples of the dry — (1) Senile gangrene, (2) Gangrene 
from embolism or ligature of a main artery, (3) Gangrene 
from frost-bite, and (4) Raynaud's disease. Thus it will be 
seen that there may be made almost as many varieties of 
gangrene as there are causes producing it. Here only a brief 
account of a few of the typical varieties can be given ; others, as 
Hospital gangrene, Phagedsena, Cancrum oris, <fec., are described 
in the sections on Septic Processes in Wounds, Diseases of the 
Cheeks, Skin, <kc., while the gangrene following the ligature of the 
main artery is discussed under Ligature of Arteries. 

Traumatic Gktngrene may be divided into the local and the 
spreading. 

Local traumatic gangrene is of common occurrence in surgical 
hospital practice. It may be the result of a severe injury, such 
as the crushing of a limb, whereby the tissues are killed outright 
or their vitality is so lowered that the blood extravasated from the 
wounded vessels is sufficient in addition to the lowering of their 
vitality to kill them (direct traumatic gangrene). Again, it may 
be due to the rupture of a main artery or vein, or both, without 
any lesion of the skin {indirect traum^atic gangrene). The symptoms 
in these cases are as follows : — The limb is cold and swollen, its 
sensibility is lost or blunted, and the pulse below the seat of 
injury is indistinguishable. As the patient recovers from the 
shock of the injury the circulation may return and all may be 
well; or the vitality of the part may become completely lost, 
the skin discoloured, and unless asepsis is maintained the signs 
of putrefaction, already described, set in. Here the process is 
entirely a local one, and is dependent neither on constitutional 
disturbance, inflammation, nor septic agencies. But if the limb 
or affected part of the limb be not removed, and sepsis prevented, 
septic products will gain admission and give rise to local 
inflammation and to constitutional signs of blood-poisoning. The 
treatment consists in amputation near to, but well above the 
gangrenous part as soon as the diagnosis is thoroughly estab- 
lished ; but as long as it is doubtful whether the limb will not 
recover, the part should be handled with all gentleness, rendered 
thoroughly aseptic if possible, kept warm with cotton-wool, and 
placed at rest on a pillow, while stimulants should be administered 
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and tight bandaging and splints avoided, as such might be 
sufficient to determine the death of the part. If there be a wound 
the strictest precautions must be taken to render it aseptic and 
keep it so. At times gangrene may be prevented by a timely 
incisio n and the evacuation of a l^rge blood-clot, or the removal 
of"^ porti on of "a Trac tured or dislocated bone pressing on the 
maiBf vessel 

* Spreading traumatic gangrene is a much more serious affection, 
in that the gangrene spreads with fearful rapidity towards the 
trunk, and is attended with severe constitutional symptoms. It 
occurs in two forms, both due to micro-organisms, one of which, 
however, appears to depend upon the broken constitutional 
condition of the patient, rendering him particularly susceptible 
to the attacks of micro-organisms ; the other upon an infective 
inflammation. The former occurs in persons whose vitality has 
been lowered by previous ill-health, chronic alcoholism, or internal 
injury. It usually comes on about the second or third day after 
un injury that has been generally though not necessarily severe. 
Thus it may follow a compound fracture or other severe injury, or 
a mere scratch or post-mortem wound. The limb becomes 
swollen, cold, and of an earthy or leaden hue, and the gangrene 
rapidly extends towards the trunk unattended with any local sign 
of active inflammation ; the patient falls into a typhoid condition, 
and sinks as the gangrene reaches the trunk. The second or 
infective form is most frequent after severe crushes or bruises of a 
limb, especially the lower, with injury of the bone, as compound 
fracture attended with extravasation and retention of blo<Ki or 
serum in the tissues. The gangrene begins at the edge of the 
wound and spreads up towards the trunk, but is preceded by a 
blush of inflammatory redness and often by emphysema of the 
tissues. In both cases the gangrene is the result of infective 
micro-organisms in the wound, associated with gas-forming bacilli 
(bacillus aedematia maligni, bacillus aerogenes capsuiatus) ; the system 
becomes poisoned by the absorption of the products of bacteriftl 
growth, and the ordinary signs of septic intoxication (saprcemia), or 
general septicaemia with organisms in the circulation, almost always 
ensue. Inf^Uixfi .endocar ditis is a common accompaniment. 

Treatment — In IH€~'^r8t variely7 depending on the broken 
constitutional condition of the patient, no treatment hitherto has 
been of any avail, as the gangrene almost invariably occurs in the 
flaps if amputation is performed. In the second variety, amputa- 
tion, as far removed from the injury and gangrene as possible, 
should be resorted to early, so as to be well above the infiltrated 
tissues. It is of no use waiti ngfor a line of demarcation, as one 
does not {orm 7 The strength mustlje supported by stimulants 
and fluid nourishment, and opium given to relieve pain. As the 
gangrene often spreads higher along the inner side of the limb, 
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the flaps should in such cases be taken from the outer side. The 
wound should be packed with iodoform gauze and left open to 
insure free drainage. In this way I have succeeded in saving two 
or three ajiparently hopeless cases. At the time of the amputa- 
tion, performed as high up the limb as possible, pus and serum 
actually ran out of the tissues of the stump, but the infective 
process rapidly ceased as the infiltrating fluids were thus allowed to 
drain freely away. 

Senile Gangrene is generally taken as a typical example of 
the dry variety, but is often more or less moist when starting in 
inflammatory action. As its name implies, it generally occurs in 
elderly people, and usually attacks the toes or foot, but it may 
occur in other situations, as the nose, ears or fingers. It is usually 

the result of calcification or of atheroma^ of the tibial arteries anii 

con8equent_clottI ng^ orbTo6d'ori~tEeir roughened surface, a cause 
rendered more efi'ective^ in old people by the weak propelliujg 
action of the heart, and feeble circulation through the lower 
limbs. Tt may occasionally be produced by embolism. Albu- 
minuria is frequently present. It often begins apparently 
spontaneously as a black spot on one of the toes, especially the 
great toe, or the side of the foot; or it may start as a slight 
or diffuse inflammation induced by cutting a com, a trivial injury 
of the foot, or ulceration of a bunion, and is often preceded by 
coldness and numbness, or cramp in the feet It may gradually 
involve the whole foot and part of the leg, the parts becoming dry, 
black, and shrivelled. Pain is commonly severe. The process of 
separation is usually very slow, and at first is attended with very 
little constitutional disturbance. It frequently terminates fatally 
from exhaustion, long-continued pain, septic fever, or some 
pulmonary mischief. Treatment. — It was generally held that the 
parts should be allowed to separate spontaneously, the surgeon 
merely stepping in to help nature by severing the bone or any 
tendons that may remain after the softer tissues have separated. 
If this treatment is followed the limb in the meantime should be 
kept at a uniform temperature by wrapping it in cotton-wool ; the 
odour of the gangrenous part kept in check by dressings of 
iodoform or dried charcoal ; the strength supported by fluid 
nourishment and stimulants ; and pain relieved and the circu- 
lation controlled by small doses of opium. The result of this 
treatment, however, is on the whole unsatisfactory. It is now 
generally thought best to amputate_at a distance from the gan- 
grene, e,<j, throughthethigh in j2:angrcne of the fooj;, the 
objection to amputation in the neiglibourhood leing tHe liability 
of the flaps to slough, the risk of secondary haemorrhage, and the 
difficulty of securing the arteries. These dangers have probably, 
however, been much lessened since the introduction of antiseptics, 
and amputation through the thinnest part of the leg — a much less 
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severe procedure in itself than amputation through the thigh — 
may be performed if the circulation in the skin of the leg, as 
shown by its colour, appears fairly good and the gangrene is 
limited to the toes or front of the foot, and is not showing any 
tendency to spread rapidly. 

Gangrene due to Frost-Bite may be brought about (1) by 
direct action of intense or long-continued cold, the tissues being 
killed outright, or (2) tndtrectlt/y by the violence of the inflam- 
matory reaction that ensues on the restoration of the circulation 
in tissues whose vitality is lowered by previous exposure. 

In this country frost-bite is comparatively rare, but is occa- 
sionally met with during severe winters in poor, half-starved, or 
debilitated subjects, especially in those whose constitution has 



iFio. 7. — Grangrene from frost-bite. 
(St. Bartholomew's Hospital Museum.) 

been undermined by alcohol. The parts commonly affected are 
those in which the circulation is sluggish, as the toes, fingers, nose 
and ears. The part first appears blue and congested from the 
retardation of the blood due to the contraction of the vessels, 
then white as the circulation completely ceases. The feeling of 
intense cold now passes off, the part becomes numb and insensitive, 
mortification occurs, and the tissues become black, shrivelled up and 
dry, and aline of demarcation slowly forms {dri/ variety). (Fig. 7.) 
Or, if on cessation of the exposure the part is not actually dead, as 
the circulation returns acute inflaimnation, which is attended with 
severe burning pain, is set up, and this again may lead to compression 
and thrombosis of the vessels and end in gangrene {moUt variety). 
Treatment. — An endeavour should be made to restore the circula- 
tion, but BO slowly as not to set up too violent a reaction. Thus the 
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part should be gently rubbed by the hand with snow or cold 
water, and then wrapped up in cotton-wool, the patient being kept 
away from the fire in a cold room. If gangrene has actually 
occurred steps should be taken to render the part aseptic and 
an amputation done as soon as a well-defined line of demarcation 
has formed. The spot for amputation should be selected well above 
the line of demarcation, as in frost-bite the gangrene is apt to recur 
in the tissues beyond it. 

Diabetic gangprene, as the name implies, occurs in persons 
the subjects of diabetes. The exciting causes of the gangrene 
are probably the same as in other forms, thoug h arteri aL_disease 
an d })eripheral neuritis would appear to be the most cojuiijon. 
Diabetic gangrene in some respects resembles senile gangrene in 
that it usually occurs in moderately old people, starts in the 
lower extremity, frequently in the toes or the sole of the foot, and 
is generally the result of a trifling injury, or an inflamed com, or, 
at times, of a perforating ulcer. It usually spreads more rapidly, 
however, shows little tendency to be limited by a line of demar- 
cation, and instead of being dry, generally remains moist. The 
activity of the gangrene would appear to depend upon the 
weakened tissues in diabetes b eing u nable toresist the action 
of Inicro^drganisms and their products^ so forming a favourable 
nidus Tor tlieir growth. The presence of sugar in the tissues, too, 
certainly favours the growth of micro-organisms. Mr. Godlee 
would distinguish two chief forms of diabetic gangrene : — In 
one, depending upon arterial disease, the spread is rapid, the 
pain great, and there is little tendency to the formation of a line 
of demarcation. In the other, depending upon peripheral neuritis, 
the progress is slow, the pain slight, and spontaneous separation 
may occur. Treatment. — Hitherto amputation has been generally 
deemed inadmissible for fear of sloughing of the flaps, and the treat- 
ment has consisted of dry antiseptic dressings, dieting and codeia or 
opium. Recently, however, amputation at a distance, t.c, through 
the thigh in gangrene of the foot, has been successful in the hands 
of (iodlee, Spencer, and others. In the rapidly spreading form 
amputation at a distance is perhaps the best treatment since the 
arterial disease generally extends to the knee, but not further. 
In the more slowly spreading forms the part may be left to 
separate spontaneously, or be removed just above the gangrenous 
spot. In all cases the strictest antiseptic precautions must be 
taken. In the meanwhile the excretion of sugar may be controlled 
by the administration of codeia and the diabetic regimen. Do 
what we will, however, ther * is always a dan ger of d^i^t h from 
diabetic c oma, a condj rio n wliich is liable t o follow the most 
triviaro|)eraiioir uTcHabetics. ^ 

Raynaud's disease is a peculiar form of spontaneous gangrene 
usually affecting symmetrically the fingers, toes, and more rarely 
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the ears. It as a rule occurs in children or young persons who 
have previously suffered for a longer or shorter period from inter- 
mittent attacks of numbness aiid coldness of the extremities, 
generally brought on by cold weather (local syncope)^ followed 
later in many cases by blueness and congestion, accompanied by 
burning pain {local asphyxia), which, in its tuni. shows a tendency 
to run into actual death of the part (gangrene). The gangrene is 
usually of the dry kind, but in the toes and shins a bleb often 
forms, and the parts slough (moist gangrene). This condition is 
supposed to depend upo n som e disturbance of the vaso-motor 
nerve-centre induci ng spasm of the arterioles, or in some cases 
upon ap cnpheral neuritis, hut no organic~Te8ion has~yet been 
discovered. Hsemoglobinuria is frequently observed in association 
with it. Some cases have ended fatally with apoplexy and 
unemia. Treatment. — The constant descending current, as recom- 
mended by Raynaud, or placing the parts in an electric bath, has 
been attended with good results before gangrene has set in. 
When this has occurred it must be treated on general principles 
till the parts have separated. Opium and t rini tri ne tabloids >wWi5^t>wv> 
internally, and massage and belladonna locally, Have been 
recommended when the gangi*ene attacks the ears. 

TUBERCLE AND TUBERCULOSIS. 

Tubercle is an inflammatory new growth (infective granvloma), 
depending upon the presence of the tubercle bacillus, and capable 
of inducing tuberculosis by transference to most animals. Tubercle 
may be limited to one set of tissues, or to an organ (local tuber- 
culosis). Or it may be generally diffnsed throughout the whole 
body (general tuberculosis). 

Structure of tubercle. — ^Tubercle is met with under two forms, 
grey miliary nodules and yellow caseous masses, (a) The grey 
miliary tubercles have almost the lustre and hardness of cartilage. 
They are globular in shape and vary in size from a pin's point to 
a millet or mustard seed. They are sharply defined, and may be 
scattered throughout an organ or on a serous surface, or be 
grouped more or less closely, (b) The yellow caseous masses are 
soft in consistency and larger than the miliary tubercles, the 
larger masses being produced by the fusion of several tubercles. 
Yellow tubercle is believed to be due to the degeneration of 
niiliaix_tubexGle. In some cases of general tuberculosis only the 
miliary form may be found, in other cases only the yellow variety ; 
but frequently the two forms are mixed, and the various stages 
from grey to yellow, from the central softening of the miliary 
tubercle to its complete conversion into a caseous yellow mass, 
can be traced. 

Microscopically a typical grey granulation when of some size 
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is seen to consist ^of s ome smaller nodiiles aggregated together, 
whilst each of these again fs" composed of cells of various shapes 
and sizes, arranged in three zones (see Fig. 8). The inner zone is 
formed by one or more large branching so-called giant- cells, 
composed of a granular protoplasm, in which many large distinct 
oval nuclei containing nucleoli are found. The next zone consists 
of large single-nucleated cells, arranged between the branches or 
processes of the gi ant-cells , which ramify through the zone. These 
cells are calledPepithelioid, from their resemblance to epithelial 
cells, though they, are now believed with good reason to be of 
endothelial origin. The third or outermost zone consists of 
l ymphoid cel ls, like ordinary uninuclear leucocytes, scattered 
through a delicate reticulum of branched connective- tissue cells. 



Fio. 8. — Diagram of the minute structure of tubercle. 

which is sometimes continuous with the processes of the giant- 
cells. There is no distinct line of demarcation between the outer 
zone of lymphoid cells and the surrounding tissues, but often a 
faint indication of a fibrous ring may be detected. The tubercle- 
nodule, though often seated upon a small vessel, is itself completely 
noiiiyascular. The bacilli may be found in the giant-cells, 
especially in animals, and in and amongst the epithelioid cells. 
They are less readily discovered after caseation has commenced. 
They are rod-like bodies, usually straight, sometimes curved, 
rounded at the ends, and about one-fifth their length in breadth 
(see Fig. 9). Although the above may be regarded as the typical 
microscopical appeamnce of a miliary tubercle, often neither giant- 
cells nor epithelioid cells are present, while both these may be 
found in chronic inflammations which are not tuberculous. 

Development of tubercle. — The tubercle bacilli having gained 
entrance to the body may remain at the point of entrance or be 
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carried by the blwd or lymph stream to other and perhaps 
distant parts. 

A tuberculous nodule commences by the proliferation of the 
tissue cells at the spot where the bacilli may have lodged. 
Nuclear and cell division give rise to an aggregation of yoiuig 
epithelioid c ells. At this stage small round cells make their 
appearance at the circumference of the zone of epithelioid cells. 
The giant-cells are probably for med b y the growth of a single cell 
or fusion of several epithelioid cells accompanied by division of 
the nucleus or nuclei. ~ They are therefore o?^ later development 
and to some extent are a sign of chronicity. Giant-cells are not 
an essential part of a tuberculous nodule, and may be present in 
any chronic inflammation. 

Secondary changes, — (1.) Tubercle, probably on account of the 
absence of blood-vessels and the pressure of the invading leuco- 
cytes, and possibly also on account of 
the noxious influence of the bacilli, 
i s very liable t o under go casfiQiia da- 
gen erati on. This change begins at 
the' centre of the tubercle in the 
giant - cells, and spreads outwards. 
(2.) In chronic tuberculosis, instead 
of caseation occurring, a capsule of 
fibrous tissue may be formed around 
the nodule, and the cicatrization ex- 
tending inwards until the giant-cell 
is involved, the whole tubercle may 

be converted into a m^of. fibrous p^^ ^ _t,j^ ^^^^^^ hf^wxvif^ 
tissue. The tubercle laculus is not (Aiter Mcintyre.) 

found under such conditions. (3.) 

After caseation has occurred the tubercle may become jncysted, 
or may undergo cal cification , in both of which states it may 
remain harmless ; or^(¥5TF may become infected with pyogenic 
micrococci, which, acting as irritants, set up inflammation and 
suppuration in the tissues around, leading to the formation of 
an abscess, and subsequently on its bursting to an ulcer. The 
formation of a chronic abscess may, however, be due to the sole 
action of the tubercle bacillus without the intervention of other 
pyogenic organisms. 

Cause, — The immediate exciting cause of tubercle is the presence 
of the tubercle bacillus. The bacillus is believed in man to gain 
admission (1) by the digestive tracts as in the saliva of a phthisical 
mother or nurse, in milk taken from cows with tuberculous udders, 
or in imperfectly-cooked tuberculous meat ; ( 2) by the respiratory 
traci^ as by the inhalation of the dust of dried phthisical sputa, 
ike (aerogenotu tuberculosis); and (3) by the skin. It is still 
doabtfol if man is often inoculated through the skin ; at any rate , 
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there then seems little or no tendency for tubercle to spread beyond 
the point of inoculatfom ~ 

Predisposing causes, — For the bacillus to take effect a lowering 
of the vitality or resisting power of the tissues appears to be 
necessary. Such a condition of the tissues may be present 
(1) in children bom of phthisical parents (hence heredity in 
this sense may be said to be one of the chief predisposing causes, 
but it must be remembered that tubercle is mjf transmitted from 
the parent to the offspring as is syphilis) ; (2yin certain states of 
the system induced by bad hygiene and food, and imperfect 
assimilation of food and consequent impairment of nutrition. 
This debilitated state of the system was formerly spoken of as the 
stmmoiLS or scrofulous diathesis^ but as it is now known that the 
inflammatory affections formerly called strumous or scrofulous 
are really tuberculous, the constitutional condition that favours 
the attack of the tubercle bacillus had better be termed the 
tuberculous diathesis. The signs of this so-called diathesis are 
thus given by the late Sir William Savory, who speaks of two 
chiaf forms : — " In the first variety, distinguished as the san- 
guineous or serous, there is a general want of muscular develop- 
ment ; for although the figure may be sometimes plump and full, 
the limbs are soft and flabby ; the skin is fair and thin, showing 
the blue veins beneath it ; the features are very delicate ; often a 
brilliantly transparent rosy colour of the cheeks contrasts strongly 
and strikingly with the surrounding pallor ; the eyes, grey or blue, 
are large and humid, with sluggish pupils sheltered by long silken 
lashes ; hair fine, blonde, auburn, or red ; teeth white and often 
brittle ; there is frequently a fulness of the upper lip and alee nasi; 
the ends of the fingers are commonly broad, with convex nails 
bent over their extremities. Such persons usually possess much 
energy and sensibility, with elasticity and buoyancy of spirits ; 
they often possess, too, considerable beauty. In this variety, with 
the same delicacy, the skin and eyes are sometimes dark. In the 
second, distinguished as the phlegmatic or melancholic, the skin, 
pale or dark, is thick, muddy, and often harsh, the general aspect 
dull and heavy ; hair dark and coarse ; the mind is often, but not 
always, slow and sluggish. Children especially, in whom the 
diathesis is strongly marked, are often distinguished by the narrow 
and prominent chest, the tumid and prominent abdomen, and the 
paste-like complexion ; the limbs are wasted ; the circulation 
languid ; chilblains are common on the extremities ; the mucous 
membranes particularly, and above all of them the digestive, are 
liable to morbid action ; the breath is often sour and foetid ; the 
tongue is furred, and the papilla) towards the apex red and 
prominent; the bowels act irregularly, and the evacuations are 
unusually offensive ; the digestion weak ; the appetite variable 
and capricious." Tubercle is most common in the young, but 
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adults and even old people are liable to it when exposed to like 
unfavourable conditions, a slight inflammation or injury then 
generally forming the starting point. 

Dissemination of tvherde. — The bacillus having gained admission 
in one or other of the above-mentioned ways is believed to set up 
the tuberculous process as previously described. The tuberculous 
process may then (1) remain confined to the seat of inoculation, as 
in some forms of tubercle of the skin {lupus and post-mortem umrts). 
Or (2) with or without any local manifestation it may spread by 
the lymphatics to the nearest lymphatic glands and there become 
arrested. As an example of this may be mentioned the tuber- 
culous enlargement of the glands of the neck, in which the bacillus 
is believed to gain admission through a crack or small ulcer of 
the mucous membrane of the mouth or through an inflamed 
tonsil. Again, (3) the bacillus may pass the glands and enter the 
lymphatic or hsemic circulation, and then either (a) become lodged 
in some organ or distant part of the body, as the testicle, a bone 
or a joint, or {b) become disseminated, setting up general acute 
tuberculosis {lymphogenous and hasmatogenous tuberculosis). The 
brunt of the aflection falls in the latter case either on the lungs 
(actUe miliary tuberculosis of the lungs) or on the membranes of 
the brain (acute tuberculous meningitis). When affecting an organ 
or tissue, as a testicle or a joi^t, it may remain localized for a 
longer or shorter time, and even become cured ; or it may set up 
inflammation, and involve and destroy the whole organ ; or 6nally 
become generally disseminated through the system, leading to 
general tuberculosis. 1^ 

Localization of tubercle, — Tubercle has a special affinity for 
certain organs and tissues to the exclusion of others. Serous 
membranes, such as the pleura, peritoneum, pia mater, and 
arachnoid, are especially liable to be atfected ; whilst, on the other 
hand, the peri cardimn and the tunica vaginalis show an immunity. >^ • -U ^ 
Of all organs the lung is most prone to suffer ; next, though much '^ \^^ 
less frequently, the testicle, kidney, brain, liver, spleen, supra- 
renals, and ovaries. The larynx and intestines may become "/r.,.., 
involved by the bacillus coming into contact with them either in »^ ,-/ 
the breath or swallowed sputa ; yet the trachea, the stomach, and - - 
the upper part of the intestine generally escape. The bones and 
joints are frequent seats of the disease, which has a special pre- "l 
dilection for the cancellous ends of the long bones and for the short 
bones. The upper end of the femur and hip-joint, the ends of the 
femur and tibia forming the knee-joint, and the short bones and 
joints of the foot and hand are most often affected, the elbow-joint 
lees often, and the upper end of the humerus and the clavicular 
joints but rarely. The scapula and ilium with the acetabulum ^ - - . 
may 8ufi*er, but the shafts of the long bones, the clavicle, and the 
ischium and pubes, apart hom the acetabulum, escape. The bodies . , . 

Digitized by V^OOQ IC . '\ 



52 GENERAL PATHOLOGY OF SURGICAL DISEASES. 

of the vertebrsB are frequently attacked, while the laminse, with 
the spinous and transverse processes, remain free. The bones of 
the skull are sometimes involved, those of the jaws and face never. 
Tuberculosis may occur in th ) skin and affect the glands, but 
lupus, which is a form of tuberculous disease, does not spread to 
the glands. The reason for tubercle affecting any special organ or 
tissue is not known, but it is thought to depend on some previous 
lowering of vitality of the part, as a sprain of a joint, a blow on 
the testicle, <kc. 

A general though brief account of tubercle has been here given to 
prevent repetition when treating of tuberculous diseases of certain 
organs. As a surgical affection, it is chiefly met with in the bones, 
joints, testicle, lymphatic glands, skin, larynx, and more rarely in 
the bladder and rectum. All that need here be said is, that such 
lesions are of a very chronic and indolent nature ; that they are set 
up by very slight and apparently inadequate causes ; that they 
exhibit a marked tendency to suppuration and progressive destruc- 
tion or undermining of the tissues, and but little tendency to repair; 
that they are often productive of much scarring and deformity, as 
when they occur as abscesses in the neck ; that they are generally 
very obstinate and intractable as regards treatment ; and that they 
may terminate in general dissemination of the tubercle through the 
body, and death. 

The treatment should be both constitutional and local. Thus the 
patient should be placed under as perfect hygienic conditions as 
possible, with residence at the seaside, preferably Cromer or 
Margate, or where practicable he may go a sea voyage. Of late 
great benefit has been obtained by what is called the open-air 
treatment, combined with "feeding-up." The diet should be 
nourishing but unstimulating, with plenty of milk and cream, 
whilst cod-liver oil or maltine and the syrup of the iodide or 
phosphate of iron are especially indicated. Koch's tuberculin 
has now had extensive trial in surgical tuberculous affections. 
My own experience of it has been unfavourable, and such would 
appear to be that of the majority of surgeons. A grave objection 
is the danger of setting up general tuberculosis. The local treat- 
ment required for the various lesions that may be present is 
given when describing these lesions as they occur in special 
^ tissues and organs. 

SYPHILIS. 

Syphilis maybe divided into (1) the acquired, and (2) the inherited 
or congenital. 

Acquired syphilis is a constitutional disease due to direct 
inoculation with a specific virus. It is characterized by the 
appearance, after a certain period of incubation during which the 
poison is circulating in the system, of a local lesion at the seat 
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of inoculation, followed by induration of the nearest lymphatic 
^lands^ and after a variable time by certain affections of the skin 
and mucous membranes and more rarely of the deeper tissues, and 
still later by fibroid changes in the tissues and viscera, or the for- 
mation of gummata which are exceedingly liable to break down 
and suppurate. 

General outline of the disease, — Beyond perhaps a slight abrasion, 
which heals in a few days, and is possibly thought no more of, 
nothing is probably noticed till about three weeks to a mouth. 
Attention is then called to the part by a slight irritation, and a red 
papule may be noticed which slowly enlarges, becomes iudurated at 
t he base , and perhaps ulcerates. This papule or ulcer is called the 
primary chancre^ and the period which intervenes between the date 
of inoculation and its appearance, the period of incubation. The 
induration of the sore increases, and the neighbouring glands 
become hard and shotty. In from six weeks to three months from 
the date of inoculation, affections of the skin and mucous mem- 
brane begin to show themselves, and are known as secondary/ mani- 
festations. The period between their appearance and the indura- 
tion of the chancre is sometimes called the secondary incuhativt 
period, during which time malaise, pain in the limbs, lassitude, (fee, 
are noticed. The secondary affections are symmetrical, and though 
generally confined to certain superficial changes in the skin and 
mucous membrane, at times attack the deeper structures, as^ the 
bone s, iris, «kc. The secondary stage may last from two months to 
two years, and no further changes may manifest themselves, the 
disease appearing to be worn out ; or after a few months or years 
of apparent cure, further changes, known as tertiary symptoms, may 
make their appearance. The tertiary affections are asymmetrical, 
and not only attack the superficial parts, but are especially common 
in the deeper structures, as the bones, periosteum, and viscera. They 
consist in the formation of gummatous material in the skin and 
muco us membrane, whTcE is very prone to break down and ulcerate ; 
and of gummatous swellings in the bones, periosteum, and viscera, 
leading to suppuration, fibroid changes, necrosis, serious contrac- 
tures, paralysis, &c. The tertiary affections may last for years or 
even for life, and not infrequently terminate fatally when iuvolving 
vital structures. I t should. be__tboroughly understood, however, 
that there is no ha rd and fast line between the secondary and 
tertiary stages of "syphilis. The one may merge into the other, or 
the secondary symptoms may last into the period usually assigned 
to the tertiary, whilst the latter may show themselves a few months 
after the first appearance of the sore. Syphilis, like the exanthe- 
mata, as a rule confers immu nity upon the patient from a second 
attack, although in rare instances a second attack has been known 
to occur. As long as the patient shows secondary manifestations 
of syphilis, it will probably be transmitted to any offspring. Hence, 
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ae a rule, a patient should not be allowed to marry f or fu jlj two 
years.after the disappearance of the secondary symptoms. 

PrimaryBypEnfc^^^TKe primafybf Trifectihg chancre, or hard 
sore, as it is sometimes called, though most often met with on the 
genitals, may occur on any part of the body exposed to infection, 
and hence is not infrequent on the fingers of accoucheurs, the lips, 
nipple, (fee. On the genitals its most frequent situation is on the 
prepuce just behind the corona gland is in the male, and on the 
inner surface of the labia in the female ; but it is often met with on 
the glans, the skin of the penis, and just within the urethra ; more 
mrely on the vaginal walls and os uteri. It is^commonly produced 
byjiirect contact with another chancre, or a mucous tubercle or 
other secondary lesion ; but it may also be contracted indirectly in 
niiahy ways, as by drinking out of an infected vessel, or by inocula- 
tion with infected lymph in vaccination. The exact nature of the 
virus is not known, but is believed by many to be a specific micro- 
organism. It is probable that it is generally inoculated through 
a crack or abrasion, except in situations where the skin or mucous 
membrane is very thin and delicate. The period of incubation 
varies from ten days to six or seven weeks or even longer. When, 
however, the syphilitic virus is inoculated in the pure state it 
usually gives rise to no sign till three to five weeks, when a small 
papule will be noticed, which enlarges and becomes indurated at 
the base, and may either remain as an indurated nodule throughout, 
or if irritated change into a small ulcer. Not infrequently, how- 
ever, the virus may be conveyed in the pus of a non-infecting 
or soft chancre, under which circumstances a soft chancre will form 
in two or three days whilst the syphilitic poison is still circulating: 
in the system, and after the incubative period is passed will manifest 
itself locally by induration about the base of the soft sore, or if 
this is healed, by an indurated nodule at its former site. The 
characters of an infecting chancre vary. In the typical form 
{Hunterian chancre) it is raised though slightly depressed at its 
centre, whilst its surface is either glazed or covered with epithelial 
debris or scanty secretion ; there is scarcely any inflammation, but 
marked and sharply circumscribed induration about its base. The 
iuduration7 however, maybe absent in chancres on the glans penis 
and on the female genitals, and is seldom well marked in chancres 
on parts of the body other than the genitals. It must be borne in 
mind, moreover, that a non-infecting sore when inflamed may be 
attended with some inflammatory induration, and hence may be 
mistaken for an infecting sore. This inflammatory induration, 
however, is diff'use, and fades away into the surrounding parts ; 
whereas the induration of an infecting sore feels as if a piece of 
cartilage or parchment had been inserted under the skin. Infecting 
chancres, though usually single, may be multiple if several spots 
are inoculated at the same time, all then appearing at the same 



Digitized by 



Google 



SECONDARY SYPHILIS. 55 

stage of development ; but when a primary chancre has once 
declared itself, showing that the system is impregnated with the 
poison, other chancres can no longer be produced by inoculation in 
the same patient. The duration of a primary chancre varies. It 
usually disappears quickly under the influence of mercury, but if 
untreated may last for many months. The lymphatic glands 
generally become enlarged about the same time as the induration 
of the primary sore, a condition known as indurated bubo. Thus, 
if the chancre is on the genitals or about the anus, the inguinal 
glands are those affected ; if on the finger, the epitrochlear or 
axillary ; if on the lip, the submaxillary. They have a hard, shotty 
feel, remain distinct from each other, arej^aiolfi&s, not adherent to 
the skin, an d do not^ as a rule, suppurate . The induration is 
commonly greater in the inguinal glands than in those of other 
situations; but, at the same time, the enlargement is not so 
marked. The induration may subsequently affect all the glands 
of the body, especi ally the posterior chain in th e neck. If the 
chancre is irritated or inoculated with pus from a soft cXancre, or 
a soft chancre has formed simultaneously, then a suppurating bubo 
may occur. 

Secondary Syphilis. — The secondary symptoms consist of 
certain affections of 'the skin and mucous membranes, general 
enlargement of the lymphatic glands, and more rarely of inflam- 
mation of such deeper structures as the iris and periosteum. 
They generally set in from six weeks to three months after the 
appearance of the primary sore. They may assume a very severe 
or a very mild form, or they may not occur at all, or may be so 
slight as to be overlooked. 

The skin eruptions may take various forms. The earliest to 
appear is usually a roseolous rash over the chest and abdomen. It 
is generally accompanied by a congested condition of the mucous 
membrane of the fauces, giving rise to a slight sore-throat. This 
rash is produced merely by local congestion, and hence fades on 
pressure and usually disappears in a short time. But should the 
congestion continue, some infiltration of the skin may occur, and 
the epithelium take on increased growth, and be thrown off in the 
form of scales, the eruption being then known as a scalt/ syphilide 
or psoriasis. Should further infiltration occur, a papular syphilide, 
or licheUy may be produced ; or if the process is more acute, serum 
may be exuded, and raise the cuticle in the form of small vesicles, 
or even of large blebs, conditions which are spoken of as a vesiadar 
syphilide or eczema^ and as a bullous syphilide or jmnphigus respec- 
tively. Both, however, are rare, and the latter seldom occurs, 
except in congenital syphilis. Still later, especially where the 
patient is debilitated, the vesicles may be converted into pustules 
{pustular syphilide), while the pustules again may drj' into scabs, 
which fall off, leaving no scar beneath {syphilitic ecthyma) ; or if 
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the patient is cachectic, or his constitution broken down, ulcera- 
tion may ensue beneath the scabs {rupia). The appearance 
presented by rupia is peculiar. As the ulceration proceeds in 
depth and extent, larger and larger scabs are successively formed 
beneath those above which are thus pushed forward, giving the 
mass the appearance of a^impet-shelL Each rupial spot is sur- 
rounded by a duskv-red areola, and on the separation of the scab, 
a foul circular ulcer is left, which, on healing, leaves a permanent 
scar. Rupia by some is regarded as an early tertiary, by others 
as a late secondary, affection. With the exception of rupia the 
eruptions in syphilis resemble those due to non-syphilitic causes. 
They are, however, all modifie d by t heir coppery or raw-ham 
colou r, by more or less surrounding _pigmentation, oy their J5yEni__ 
metrical arrangement, SyThe cTfcular or crescentic shape of the 
patches, liy the absence o T JtcLin^, by the absence of the large 
sTTvery^ scales seen in ordinary psoriasis, by their predilection for 
certain situations, i.e., the chest and abdomen, the space between 
the shoulders, the back of the neck, the forehead, especially about 
the roots of the hair, the palms and soles, and the fl exor aspect of 
the Jimbs ; and lastly, by their polymorphism, i.c^T^eir mixed 
character, the eruption being here papular, here scaly, here 
pustular, <bc. In situations where the parts are moist, as about 
the mouth, anus, and scrotal folds, the papillse become succulent 
and the epithelium sodden, forming condylomata. Where such 
occur between the toes, ulceration may ensue (rhagades) ; but this 
condition is not common, except as the result of unclean liness. 
Condylomata appear as low, soft, flattened, sessile elevations of a 
whitish colour, with a smooth surface, covered by a moist secretion, 
and often of considerable size. They are intensely contctgious, and 
when occurring where two skin surfaces are in contact, as about 
the anus and labia, are usually symmetrically placed on either 
side. The affections of the mucous membrane are similar to those 
of the skin, and are also usually symmetrical. At first, they con- 
sist of mere congestions, later of infiltrations with overgrowth and 
soddening of the epithelium (mucous tubercles), and subsequently 
of superficial ulcerations from the breaking down of the infiltrating 
inflammatory exudation. Mucous tubercles are especially common 
about the palate and fauces, side of the tongue, lips, and cheeks, 
and appear as slightly-elevated whitish-looking patches, giving the 
part somewhat the appearance of having been rubbed over with 
nitrate of silver. The ulcers, which occur in similar situations, 
particularly about the tonsils and corners of the mouth, are 
usually of a crescentic shape, with sharp cut edges, and are quite 
superficial. Similar mucous patches and ulcers may occur in the 
larynx or about the anus or in the rectum. 

During the later secondary stages, besides the superficial erup- 
tions and ulcerations which may still be present, the deeper 
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structures may become involved. Amongst these may be mentioned 
the iris, periosteum, bones, joints, ear, and testicle. The lymphatic 
glands, not only those nearest to the primary sore, but over all the 
body, be come affected, th e posterior cervical more particularly so. 
*l'bi8 conditfon Is of service in diagnosis ; but as it gives rise to no 
symptom, it is generally overlooked by the patient. Syphilitic 
iritig is especially characterized by the presence of nodules of 
lymph on the iris, the effusion into the anterior chamber, the 
comparatively small amount of pain, and its amenability to 
mercurial treatment. But the irregular pupil, discoloured iris, 
circumcomeal zone of congestion, photophobia, and patches of 
pigment on the lens, are also present as in other forms of iritis. 
The periostitis seldom gives rise to the distinct nodes so common 
in the tertiary stage; otherwise the symptoms are similar. 
The joint-affectioTU are like those in rheumatism, and exhibit 
nothing very characteristic. Epididymitis and orchitis are occasion- 
ally observed, and are then generally symmetrical, thus differing 
from the gimimatous affections of the testicle in the tertiary stage. 

The general health usually suffers, the hair becomes thin 
{syphilitic alopecia), and the patient anaemic. At times severe 
cachexia ensues, attended by much wasting and prostration. 

Tertiary Syphilis. — The symptoms of the tertiary stage com- 
monly occur after a period of apparent cure, sometimes within a 
few months after the cessation of the secondary symptoms, at other 
times not till after many years. Occasionally, however, they may 
be manifested within a few months of the primary sore, t.tf., during 
the period usually assigned to the secondary stage. Moreover, 
between the termination of the secondary and the onset of the 
tertiary, certain skin eruptions, enlargements of the testicle, cho- 
roiditiSy inflammations and ulcerations of the tongue, and psoriasis 
of the palms may occur, and have been spoken of as " reminders." 
They are by some regarded as constituting an intermediary stage. 
The tertiary affections proper are of a more serious nature than 
the secondary, and show no tendency to spontaneous cure. They 
depend upon chronic inflammations in various tissues and organs 
leading to the formation of granulation-tissue {gummata). The 
gummata may undergo caseation and break down, producing 
when situated in the subcutaneous and submucous tissue character- 
istic ulcers; or they may continue for indeflnite periods, or be 
slowly absorbed under appropriate treatment, leaving fibroid 
thickenings and scarrings in the capsules and substance of the 
affected organs. These gimimata vary in size from a pea to a 
walnut, and are intimately blended with the surrounding tissues. 
They consist, roughly, of three zones ; in the central, the cells are 
breaking d own and undergoing fatty change ; in the next zone the 
cells are contained m'a fibriHated matrix ; in the outer zone 
num<>mnR vp^gftlw ramify among the cells. The breaking down of 
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the central portion is attributed to changes in the vessels causing 
a diminution of their calibre or complete thrombosis, whereby the 
blood-supply of the central zone is cut off and degeneration con- 
sequently ensues. Amongst the most common of the tertiary 
lesions may be mentioned — 1, chronic gummatous inflammation 
of the periosteum and bones, leading to the formation of nodes, 
caries, or necrosis, and giving rise, as when attacking the bones 
of the nose, to horrible deformity ; 2, gummatous infiltration of 
the skin and mucous membrane {tubercular syphilide) terminating 
in serpiginous ulceration ; 3, gummatous swellings in the sub- 
cutaneous and submucous tissue, which may break down, forming 
deep ulcers the cicatrization of which causes severe contractions, 
as for instance those seen in stricture of the pharynx, glottis, and 
rectum ; 4, guramata in the muscles ; 5, gummata in the tongue, 
producing scarring and ulcers apt to terminate in epithelioma ; 
6, affections of the nervous system leading to paralysis ; 7, affec- 
tions of the arteries leading to embolism or aneurysm ; and 8, 
gummata, followed by contraction and fibroid changes in the 
liver, lungs and other viscera. The various tertiary lesions will 
be farther described under Diseases of tlie special Tissues and 
Organs ; for those affecting the lungs, liver, kidneys, and nervous 
system, a work on Medicine must be consulted. Here it must 
suffice to say that the tertiary lesions are usually asymmetrical ; 
that they are not, as a rule, contagious ; that they are chronic 
in their course; and that they often prove fatal by affecting 
important organs, as the lungs or brain, or by causing constriction 
of a passage, as the larynx or rectum. 

The treatment of syphilis necessarily varies according to the 
constitutional condition of the patient and the stage of the disease. 
The prnmarj/sore requires no other local treatment than the appli- 
cation of iodoform or black-wash and protection from irritation. 
Some, however, still advocate its destruction by caustics or com- 
plete excision, and further recommend removal at the same time 
of the nearest indurated glands. The majority of surgeons have 
regarded such treatment as useless, believing that the induration 
of tlie primary sore is merely an indication that the disease is 
already established in the constitution. Moreover, excision has 
repeatedly failed to prevent the occurrence of secondary symptoms. 
At the International Medical Congress at Berlin, the consensus 
of opinion was in favour of the possibility of aborting the disease 
by an early excision, an opinion, however, which is not borne out 
by fact. Constitutionally, mercurj' in some form is by the 
majority of surgeons thought to be necessary in all cases. It 
must, however, be given with caution to strumous and tuber- 
culous subjects, and to persons whose constitution is impaired by 
dissipation, alcohol, or bad living. It should be withheld in 
chronic Bright's disease ; nor should it be forgotten that some 
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patients exhibit a peculiar idiosyncrasy, in that they are vidently 
salivated by a grain or two of the drug. Mercury may be given — 
1, by the mouth ; 2, by inunction ; 3, by fumigation ; 4, by sub- 
cutaneous injection ; and 5, by intra- venous injection. It is, as a 
rule, perhaps, best given by the mouth, either in the form of 
a pill or mixture. As a pill, the green iodide in doses of gr. ^ to 
grs. 2, combined with gr. i to gr. ^ of opium to prevent pur^ng, 
may be given two or three times a day, or the mercury and chalk 
powder in doses of from grs. 2 to grs. 3, or calomel or blue-pill 
may be substituted for it As a mixture, the perchloride in doses 
^^ S^' Tt ^ ST' iT» combined with ammonia, is very useful. The 
green iodide possesses an advantage, in that the iodine prevents 
an accumulation of mercury in the system. Tannate of mercury 
is highly recommended by some surgeons, since, being unaffected 
by dilute acids, it passes through the stomach without change, 
but on reaching the duodenum is reduced by the alkaline secretious 
to its metallic state, the globules being so minute that they are 
believed to be capable of absorption by the villi. Hence it is less 
liable than other preparations to set up gastro-enteritis and 
diarrhoea, and having no cumulative properties there is less fear 
of nalivation. It is rapidly absorbed and as quickly eliminated 
by the urine. The drug, moreover, is. stable. It should be given 
in the form of a pill in doses of gr. 1^. Where mercury given by 
the mouth causes much irritation of the bowels, it may be used 
in the form of an inunction, half a drachm to one drachm of 
mercurial ointment being rubbed into the inner pai't of the thigh 
or the axilla night and morning, the parts being thoroughly 
washed every day to prevent the ointment accumulating in the 
sweatrducts, &c. This is a rapid way of bringing the patient 
under the influence of the drug, as is also fumigation with calomel 
or other preparation of mercury, though this latter method may 
be followed by violent salivation. Subcutaneous injection appears 
to possess no special advantages over the other methods except 
perhaps in obstinate tertiary nerve lesions, and is apt to cause 
sores or abscesses at the point of puncture. The preparations com- 
monly injected are the perchloride, gr. i to J, and the salicylate, 
gr. 1 \, When injected with liquid paraffin as the vehicle signs of 
pulmonary embolism have been observed. The effects of the 
mercury should be judged by its action on the primary sore and 
secondary affections. Under its influence the induration of the 
sore rapidly disappears, and the rash fades. In should never be 
pushed beyond causing a slight soreness of the gums, the formation 
of a red line on their free margin, and tenderness on biting. 
Should salivation occur, the mercury should be immediately 
stopped, a gentle purgative given, the mouth rinsed with a gargle 
of chlorate of potash, and iron taken internally. The mercury 
should also be intermitted for a few weeks or so at a time if 
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symptoms of depression come on. During the mercurial course 
the patient should avoid chills and abstain from alcohol, fresh 
fruit, and food liable to disturb the digestion and set up diarrhoea. 
The mercurial course may with advantage be continued for a year 
or more, and on its termination iron, tonics, and codliver oil should 
be given, whilst change of air and the baths of Aix-la-Chapelle or 
Harrogate will be found beneficial. If mercury cannot be taken 
or is contra-indicated, iodide of potassium with a tonic treatment 
may be tried. Of the effects of injection with serum taken from 
immune animals rendered further immune by the introduction of 
blood from patients with secondary syphilis, it is too early to 
speak with any certainty. So far the treatment does not appear 
to equal that with mercury. Should phagedeena occur, it must 
be energetically treated by the continuous hot bath, or by the 
destruction of the ulcer with fuming nitric acid or acid nitrate of 
mercury. During the seccmdary stages mercury should still be 
continued internally. Locally, condylomata are best treated by 
dusting them with equal parts of calomel and oxide of zinc, imder 
which they dry up very rapidly. Mucous tubercles about the 
fauces may be gargled with black-wash; superficial cracks and 
ulcers on the lips, tongue, <fec., may be touched with a strong 
solution of nitrate of silver, or a lotion of bicyanide of mercury or 
chromic acid. Iritis should be energetically treated by mercury, 
or if this is already being given, the dose should be increased, 
whilst locally atropine should be dropped in the eye, and if there 
is much pain and the congestion is acute, leeches or blisters 
should be applied to the temple. In the tertiary stages iodide of* 
potassium has the most marked effect. It may often be advan- 
tageously combined with ammonia, quinine, iron, or cod-liver oil, 
or even with small doses of mercury if the affection proves 
intractable. If badly tolerated kola chocolate may be given with 
it, or iodide of sodium or ammonium substituted for it. In 
tertiary nerve lesions intramuscular injections of perchloride of 
mercury (gr. J) or of salicylate of mercury (gr. \\) are strongly 
recommended. The injections are usually made once a week or 
oftener in the gluteal region, the syringe being passed deeply into 
the underlying muscle. In intractable cerebral syphilis, where 
there is great pain or a vital part is involved, intravenous 
and para-venous injections of mercury have been attended with 
brilliant results. A ligature is applied above the vein selected, 
usually one at the bend of the elbow, the needle thrust into the 
vein, the ligature loosened, the syringe attached, and one, gramme 
to four grammes of a 1 per cent, solution of perchloride or 
cyanide of mercury injected. The strictest antiseptic precau- 
tions should be observed. The chief advantage claimed for this 
method is that it succeeds after all other methods have failed. 
In the para- venous method the mercuric solution is injected in 
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the neighbourhood of the vein, into which it is said to pass by 
endosmosis. The latter method causes pain ; the intra venous 
injection is painless. 

Here it may be stated that there are certain conditions which, 
though they follow upon and are believed to be a consequence of 
syphilis, do not yield to the fullest doses of iodide of potassium or 
to mercury pushed to salivation. These are spoken of as post- 
iyphilitic or para-syphilitic lesions. As examples of such may bo 
mentioned aneurysm, locomotor ataxia, and general paralysis, all 
of which are held to be, in men usually, and in women practically 
always, due to syphilis ; certain indurated masses and ulcers in tlie 
tongue which have a tendency to ultimately become malignant, 
certain non-malignant tumours in the breast and testicle, having 
the structure of gummata ; some strictures of the rectum; 
possibly some urethral strictures; indurations and enlargements 
of the bones of the limbs ; adhesions of the soft palate to the walls 
of the pharynx ; laryngeal stenosis from destruction of the cartila- 
ginous framework, and necrosis of the bones of the nose. Some 
forms of foetal bone disease due to the transmission of syphilis to the 
mother from the father, without the mother necessarily showing 
evidence of the affection, are likewise regarded as post-syphilitic 
or para-syphilitic conditions, as are also rickets by Parrot and 
some other French authors. 

The treatment of tertiary syphilis will be referred to more in 
detail under the Diseases of Tissues and Organs. 

Ck>ngenital or inherited syphilis is syphilis transmitted to 
the offspring by one or both of the parents, and must be distin- 
guished from syphilis contracted by the infant coming in contact 
with a chancre on the genitals during birth, which would be a case 
of acquired syphilis. Cause, — The poison is transmitted through 
the spermatic fluid of the father or the ovum of the mother, and 
not by direct inoculation and the formation of a primary chancre 
as in the acquired form. Symptoms. — The child is usually born 
healthy, and though the virus is present in the system, the disease 
does not manifest itself as a rule till the fourth to the sixth week. 
In rare instances, however, infantd^ are born with well-marked 
signs of syphilis ; and at times the affection does not show itself 
till much later in life. But in the latter case the symptoms are 
those of the tertiary stage, not those of the secondary stage 
delayed. The symptoms in a typical case usually set in with a 
chronir. f^tftrr)i of the nasal mucous m embrane, popularly known 
as the «nii2^{es, followed by a rash on certain parts of the body and 
mucous tubercles and superficial ulcerations about the raouth and 
anus, llie catarrh may simulate merely a cold in the head, or 
be attended with a muco-purulent discharge, and cause obstruc- 
tion to respiration and difficulty in sucking. The eruption, like 
that of the secondary stages of acquired syphihs, is symmetrical. 
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and of the same peculiar coppery or raw-ham colour. It is most 
common about the nates and genitals, where it is usually eryther 
matous in character, and on the palms of the hands and soles of 
the feet, where it is commonly squamous. But it may be papular 
and at times bullous or pustular. A well-marked mucous tubercle 
or condyloma about the anus is pathognomonic of the disease. 
These symptoms are frequently, though not invariably, accom- 
panied by anaemia and wastiug, the child looks shrivelled and old, 
the skin earthy and dry, whilst the hair may fall off, and the 
nails, iris, periosteum, and bones may be affected as in the acquired 
form. At this period death is far from uncommon. Usually, 
however, and especially under a mercurial course, the symptoms 
gradually subside, and by the end of the firat year disappear 
altogether and no further manifestation of the disease may occur 
throughout life. But frequently after several years of immunity 
certain tertiary affections show themselves, the chief of these 
being interstitial keratitis, periostitis, and osteitis, followed by 



Fro. 10.— Syphilitic teeth. Fio. 11. — Mercurial teeth. 

(After Hutchinson.) (After Hutchinson.) 

necrosis, disease of the ear often ending in total deafness, ulcera- 
tion about the palate, chronic synovitis of one or more of the 
joints, and the formation of gummata in the viscera, testicle, &c. 
Along with these, certain important diagnostic symptoms, the 
result of the former secondary lesions, may be present, viz. : 1, a 
depressed and widened condition of the bridge of the nose, due to 
the influence of the nasal catarrh upon development of the nasal 
bones and septum ; 2, radiating scars about the angle of the 
mouth, the result of the cicatrization of the former ulcers 
{Hutchinson^ 8 lines) ; 3, a peculiar conformation of the skull, the 
result of the previous bone-lesion, consisting chiefly in a furrow 
above the eyebrows, a square forehead, and prominent frontal 
eminences ; and 4, a characteristic appearance of the permanent 
ce ntral in cisor teeth, consequent upon the action of the stomatitis 
upon them while yet soft and uncut. The distinctive sign of 
syphilis in these teeth is a slight crescentic notch in the biting 
edge (Fig. 10). They are also generally dwarfed, especially in 
width, their angles are rouiided off, and their sides convex in out- 
line {pegged teeth). These appearances must be distinguished 
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from those due to the action of mercurial stomatitis, the teeth so 
affected showing horizontal markings, or honeycomb-like excavations 
in the enamel (compare Figs. 10 and 11). 

The bone-lesions of congenital syphilis were until recently over- 
looked, or confounded with those of rickets, which they much 
resemble. Two forms are described, the osteophytic and the 
cUrophic. In the osteophytic the cranial bones present localized 
and symmetrical thickenings (Parrot's nodes) in the region of the 
frontal and parietal eminences (the nati/orm or hot-ctoss-bun-Uke 
sktdl), and the long bones subperiosteal enlargements. In the 
atrophic the cranial bones, especially in the occipital region, are 
thinned or locally absorbed, so that the brain is only covered 
at these spots by a thin membrane (osteoporosis^ craniotabes), and 
the long bones are enlarged at their epiphyses by the production 
of ill-formed bone and the absorption of the normal bone. These 
lesions are usually transitory, and generally give rise to little 
inconvenience ; but at times separation of the epiphysis may 
occur, with inflammation of the neighbouring joint ; and when 
several bones are affected, the child may be so chary of move- 
ment on accoimt of the pain it causes that infantile paralysis may 
be simulated. 

TrecUment — In the early stages mercury generally acts like a 
charm. It is best administered as an inunction by putting half a 
drachm of blue ointment on the binder of the child and allowing 
it to be thus rubbed into the skin. Or it may be given in the 
form of mercury and chalk in doses of from half to one grain, but 
is then apt to cause diarrhma. Mercury, however, should be given 
with caution if there is much marasmus, and discontinued as soon 
as the symptoms have cleared up, lest mercurial stomatitis be 
induced and the permanent teeth suffer in consequence (Fig. 11). 
The child should be well and carefully fed during the mercurial 
course, and small doses of cod-liver oil may often be taken with 
advantage. If the mother is uuable to suckle the infant it must 
be brought up by hand, not by a wet nurse, for fear of her nipple 
becoming affected with a primary chancre, a danger the mother 
herself does not run, even although she has exhibited no signs of 
syphilis. This inability of an infant with inherited syphilis to 
infect its mother (known as Colles' law) was formerly thought to 
be a proof that the mother had suffered from syphilis whilst the 
foetus was in utero. In some instances this has no doubt been 
the case. But in other instances she has shown no sign of syphilis 
during gestation, and there has been reliable evidence that she 
had not had the disease previously. The explanation offered by 
the followers of M. Pasteur is that the syphilis of the fostus has 
protected the mother. 

In the later stages of congenital syphilis, as in those of the 
acquired form, iodide of potassium is indicated, and may frequently 
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be advantageously combined witb small doses of mercury, where 
the later lesions, as is too often the case, prove intractable. 
Lastly, should syphilis be suspected in either of the parents 
during the period of gestation, mercury should be administered 
to the mother ; whilst a caution should be given to both parents 
after the birth of a syphilitic infant for the sake of any future 
offspring. 

HEMOPHILIA. 

HeBmophilia, or the haemorrhagic diathesis, is a condition in 
which bleeding is prone to occur spontaneously or on the slightest 
provocation, and is very difficult to arrest. The cause is unknown. 
The affection, however, appears to be hereditary ; it often occurs 
in meml>ers of the same family, and nearly always in the males, 
although it is almost invariably transmitted through the female 
line. The pathology of the disease is obscure, but the arteries 
have been found thin, the left ventricle hypertrophied, and the 
different forms of leucocytes in the blood relatively altered in 
number. The bleeding may be started by the most trifling 
injury, such as a mere scratch of the finger, the extraction of a 
tooth, or a bite of the lip or tongue. Or it may occur spon- 
taneously, when it is sometimes preceded by flushings of the face 
and throbbing of the arteries, and then commonly takes the form 
of epistaxis, or of extravasations beneath the skin, or of bleeding 
from the gums or intestines, or of effusion into a joint When 
the result of a traumatism, the blood, except a large artery is 
wounded, oozes from the injured surface in a steady, continuous, 
and uncontrollable stream. The bleeding may last for weeks and 
then cease spontaneously, leaving the patient in an antemic condi- 
tion, from which, however, he may speedily recover; or it may 
terminate fatally. Successive attacks are common at varying 
intervals, and to one of these the patient generally succumbs. 
Should, however, he siirjaye the period of puberty, there i^jjrai r 
chance oTTliTTeiidency to bleed'lTccreirsing with aidvancing years. 
Hie treatment consists in placing the"piitie"nt al; ^eTTect'restTn^^~ 
recumbent position, and in applying a graduated compress, or 
tampon of perchloride of iron, and in elevating the part when the 
bleeding comes from a limb. Ligature, the actual and galvanic 
cautery and acupressure only do harm by increasing the size of 
the wound ; and cold, in the form of ice, is of doubtful benefit. 
When the blood comes from a tooth-socket a plug of perchloride 
of iron may be applied. Internally, such drugs as ergotin, acetate 
of lead, gallic acid, and sclerotic acid, are recommended, but do 
not appear to have much power in controlling the bleeding. 
Calcium chloride (grs. 10 to 15) has been recommended internally, 
and "iisalocal" styptic, a solution of fibrin ferment to which calcium^ 
chloride htv8_been^ addedH^see Styptic^^ p. 123). Wright has 
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found that the internal use of chloride of calcium in a case of 
heemophilia reduced the coagulation-time from ten to five seconds. 

TUMOURS. 

A ttunour, as generally understood, is a swelling n ot depending 
upon inflammation or mere hj pertrophjLQf pre-existing tissuej and 
showing no teiy\F x\rj tn undergo gpont aneoug cure or to jujld to tKie 
action of medicines. In structure a tumour consists of elements 
resembling those ^f the normal tissues of the body either in the 
mature or in the immature state. Thus it may be composed 
of bone, cartilage, fat, &c. ; or of cells like those constituting 
the epithelium ; or of elements indistinguishable from the rudi- 
mentary tissues found in the embryo. A tumour may resemble 
and continue to grow in the tissue in which it originates, merely 
displacing the surrounding tissues, as for example, a fatty tumour 
growing in the subcutaneous fat. It is then called homologous. 
Or a tumour may originate in one tissue, and retaining the type 
of that tissue, invade and replace another, as an epithelioma 
infiltrating connective tissue, muscle, or bone : it is then spoken 
of as heterologous. An enchondroma of the testicle, and a rhab- 
domyoma of the kidney are instances of heterology in a primary 
growth. Homologous tumours have generally the structure of the 
mature tissues of the body, as fibrous tissue, fat, bone, *kc., and 
are usually innocent. Heterologous tumours, on the other hand 
often consist of cells like those of a rapidly-growing tissue, and 
are generally malignant The more cellular the organization of 
a tumour the greater, as a rule, is its malignancy, although, as 
pointed out by Mr. Butlin, Humours of similar structure differ 
widely in their power of mischief according to the part of the body 
in which they originate.' 

Development — All tumours are believed to arise by the multi- 
plication of pre-existing cells, and to retain throughout their 
growth the type of the cell from which they spring ; hence they 
are spoken of as connective - tissue or as epithelial growths, 
according as they originate in the connective tissue or in the 
epithelium. Tumours arising in the connective tissue may at 
first consist entirely of small round cells, with a scanty amount 
of intercellular substance; that is, they resemble young con- 
nective tissue. They may retain this structure throughout their 
course (sarcoTna), or they may become more highly developed and 
assume the structure of the more specialized connective tissues. 
Thus, fibrification may occur and the tumour take the form of 
mature fibrous tissue (Ji&roma) ; or chondrifieation or ossification 
may ensue, or fat be deposited in the cells, and the tumour become 
indistinguishable in structure from normal cartilage, bone or fat 
(Chondroma, osteoma^ lipoma). Tumours springing from epithe- 
liinn not only retain the character of epithelium, but likewise 
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that of the special form of epithelium from which they are 
derived. Thus they resemble squamous epithelium when derived 
from the skin, spheroidal epithelium when from a gland. 

Cause, — Little is actually known of the etiology of tumours. 
Some forms, however, appear undoubtedly to be due to local causes, 
such as — 1, long-continued irritation; 2, chronic inflammation; 
and 3, injury ; but whether these conditions are in themselves 
capable of producing tumours unless the patient is otherwise 
in some unknown way predisposed to tumom*-formation is still 
perhaps open to question. The presence in the completely 
developed tissues of embryonic remains which from some un- 
explaiued cause have taken on active growth later in life, is also 
regarded by some pathologists as a cause. This view is, however, 
untenable, so far as carcinoma is concerned, since cancer always 
begins in highly differentiated epithelium, and never reverts to an 
embryonic undifferentiated type. Thus a squamous epithelioma 
often arises in the larynx from epithelium which, although 
originally columnar, through irritation has become squamous. 
The question, however, of greatest interest at the present time is 
that of the infective nature of the cancers. So far no one has 
succeeded in inoculating the disease from man to animals^ nor 
from animal to animal of the same species, except by actually 
grafting a portion of the growth, and no specific micro-organisms 
of the nature of a bacillus or micrococcus have been discovered 
by cultivation-experiments. In the epithelial cells of the car- 
cinomata, however, peculiar bodies have been found, and are 
believed by their discoverers to be of the nature of protozoa, 
and similar to the psorosperms present in the epithelial cells jn 
coccidiosis, a parasitic disease of rabbits. Whether these cance r 
bo dies are of the nature of protozoa as maintained by their 
discoverers is open to dispute. Some of them, at any rate, thus 
described have been proved to be degenerations of the epithelial 
cells or degenerations of the nuclei. The arguments for and 
against the view of the parasitic nature of cancer cannot be 
here discussed. Although it would appear that no true spores 
have as yet been demonstrated, and it has been proved that ciuicer 
cannot be inoculated, it is possible that the parasite, if such exists, 
may need for its further development, as do the protozoa of some 
other parasitic diseases, special conditions outside the body of its host. 
Mr. D'Arcy Power, who has been doing excellent work on this subject, 
declares himself an unbeliever in any of the cancer bodies which 
have yet been discovered, and thinks his experiments show that they 
are merely the result of chronic inflammation upon the epithelium. 
It may be said indeed that the protozoal view of cancer has now 
been generally abandoned. A still more recent theoiy, which is also 
likely to disappear soon, connects cancer with certain yeast-forms. 
The fact that cancer is endemic in certain localities seems to 
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lend some support to the idea that it may be of miasmo-parasitic 
origin. Thus it would appear to be especially prevalent in persons 
residing in houses situated near stagnant water and surrounded 
by large trees, the view taken being that such spots are the 
habitat of some intermediate host through which the cancer 
germ, whatever it may be, is transmitted to man. 

Tumours have further been ascribed to such constitutional causes 
as hereditary predisposition, the activity of tissue growth in early 
life, the slow degeneration of advancing age, and the lessened 
resisting power of the tissues that may be occasioned by such 
depressing influences as grief, anxiety, or mental strain. Resi- 
dence in certain localities is considered by some observers to be a 
predisposing cause of some forms of malignant tumour. 

Clinical course. — ClinicaUy, tumours are spoken of as innocent 
and malignant. 

I. Innocent tumours^ as a rule, grow slowly, and resemble the 
fully-formed tissues of the body, and usually those amongst which 
they grow. They are generally encapsuled , circumscribed, and 
freely moveab le, merely d uplacin g the tissues around, not infil- 
trating them. They do not involve the lymphatic glands, nor 
become disseminated in distant organs ; neither do they recur if 
completely removed. They may, however, attain a large size and 
destroy life by pressing upon a vital organ, or in other ways 
interfering with its functions. 

II. Malignant tumours, on the other hand, grow rapidly, do not 
resemble the fully-formed tissues in structure, and dift'er markedly 
in appearance from the tissues in which they grow. They are 
generally n on-encapsule d and infiltr ate and rej)lace the sur- 
rounding parts, whether these be muscle, fat. Bone, &c., and in 
consequence become more or less fixed and adherent. They 
frequentl y i nvolve the l y mphatic glands, and become disseminated 
through the body by means either of tlie lymph- or blood-stream. 
They usually recur aft er removal, in the scar, in the cori-e- 
sponding lymphatic glands, or in internal organs, and sooner or 
later give rise to a general cachectic condition depending upon 
septic or other absorption and known as the cancerous cachexia. 

Anomalies in the clinical course of malignant disease. — Malignant ' 
disease usually pursues a steady course towards a fatal issue, and r^ 
death is due either to exhaustion from discharge or haemorrhage, 
or from septic absorption set up by the primary growth, or by its V 
direct extension, as in malignant disease of the oesophagus, or by 
the secondary infection of lymphatic glands as in the tongue, or 
by metastatic or secondary growths, as in internal organs in 
cancer of the breast. Exceptionally, however, malignant disease 
behaves in quite an anomalous manner. Thus it may spon- 
taneously disappear by a process of atrophy and absorption, 
leaving behind merely inflammatory scar-tissue, or it may become 
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quiescent or shrink for a time, and after a while begin to grow 
again. Further, after the removal of the primary disease, although 
it is the rule if it recur, for it to do so quickly either in the scar, 
neighbouring glands, or internal organs, yet occasionally there 
is no return for long periods, such as nine years in the larynx, and 
fifteen to thirty in the breast Hence, the dictum that if there 
is no recurrence after three years a cure may be claimed, must 
be accepted with reservation. Again, although it is usual for a 
recurrent growth to have the same structure and run a similar 
course as that of the primary disease, at times it may have a 
different structure, or may be merely of the nature of an inflam- 
matory new formation ; and even when the microscope has shewn 
it to have a malignant appearance, it may yet suddenly cease to 
grow or undergo atrophy and disappear. Nor must it be for- 
gotten that clinical observations are sometimes at variance with 
microscopic examinations ; where this occurs the former are the 
more trustworthy, owing to the number of fallacies connected with 
the latter. Such anomalies in the clinical course justify to a 
certain extent a surgeon in not committing himself too absolutely 
to the diagnosis of cancer in the patient's hearing, although they 
ai-e too infrequent to influence his practice. They may also 
account for some of the successes claimed for the so-called 
cancer cures. 

Secondary changes are common in tumours, especially in those 
of more rapid growth. Thus a tumour may become inflamed, or 
may ulcerate, or undergo fatty, mucoid, colloid, pigmentary, or 
calcareous degeneration ; or as the result of these changes, or of 
ha)morrhage into its substance, cysts, or, more rarely, circum- 
scribed abscesses, may form in its interior ; or the whole tumour 
may undergo atrophy or necrosis, and, in exceptional instances, 
slough away. At times a tumour, at first innocent, may after a 
longer or shorter period become malignant, as, for instance, a 
papilloma degenerating into an epTtTielioma. 

Recurrence and dissemination. — Local recurrence is probably 
the result of some of the tumour-elements having escaped removal, 
and may take place in the scar, or in the tissues immediately 
around. Reproduction in the neighbouring lymphatic glands is 
believed to be due to the tumour-cells becoming arrested in the 
lymph-sinuses ; dissemination in more distant tissues and organs 
to the tumour-cells being carried by the blood-stream (which they 
may enter either directly, or indirectly by the lymph-channels) to 
these parts, where they become lodged, and form starting-points 
for secondary growths. Secondary growths, whether in the glands, 
or elsewhere, resemble in structure the primary tumour. 

Classification. — Tumours are here classified according to their 
anatomical structure. Thus, they may be divided into : — 

I. Canfiective-tistue tumours^ which are such as spring from the 
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connective tissue. These may be subdivided into : — A. Those of 
the type of fully-formed connective tissue, t>., fibrous, fatty, 
cartilaginous, osseous, and mucous tissue : (1) Fibroma, (2) Lipoma , 
(3) Chondroma^ (4) Osteoma, (5) Myxoma, and (6) Papilloma, 
B. Those of the type of the higher complex connective tissues, i.e., 
muscle, nerve, blood-vessels, lymphatic vessels, and lymphatic 
glands : (1) Myoma, (2) Neuroma, (3) Angioma (4) Lymphangioma, 
and (5) Lymphadenoma. G. Those of the type of young con- 
nective tissue : (1) Round-celled sarcoma, (2) Spindle-celled sarcoma, 
(3) Giant-celled or Myeloid sarcoma, 

II. EpitheliaX and glandular tum<mrs, which are such as are ,^ , 
mainly composed of cells like epithelium. They are divided 

into: — A. The innocent: {I) Adenoma ; and B. The malignant : 5 A^^^^< ^ 

(1) Spheroidal-celled carcinoma ; (a) Hard or Scirrhous carcinoma : ^''' ^-^^ 
(6) Soft or Encephaloid carcinoma ; and (c) Colloid carcinoma. ^'^"- }'* 

(2) Squamous-relUd carcinoma {epithelioma), (3) Columnar-celled U*<^^^ 
or cylindrical carcinoma, and (4) Rodent ulcer. ^ t*''' 

III. Teratoma, a rare form of tumour, containing bone, hair, cu-^^^^^ 
teeth, or fragments of the viscera of a suppressed foetus, or cells com- 
bining the characters of connective-tissue and epithelial tumours. 

I. CONNECTIVE-TISSUE TUMOURS. 

A. Tumours of the type of fully-formed connective tissues. 

Fibromata or flbrous ttunours consist of fibrous tissue, which 
may vary in density from the firmness of a tendon or ligament to '/>...-' 
the soft consistency of the subcutaneous tissue. They are quite 
i nnoc ent, gr ow slowl y, do not return if completely removed, and 
are usually surrounded by a distinct capsule. 

Structure. — The firmer varieties (Fig. 12) consist of dense fibrous 
tissue intermixed with but few elastic fibres and connective-tissue 
corpuscles. The fibres, as a rule, are variously interlaced without 
definite arrangement, though in some fibromata they form concen- 
tric circles aroimd the blood-vessels. On section they appear firm, 
smooth, and glistening, and of a greyish- white colour. The vessels 
are usually small, thin-walled, and not numerous, though certain 
of the fibromata (naso-pharyngeal polypi) are very vascular, and are 
permeated by large cavernous blood-spaces. The softer varieties, 
formerly called fibro-cellular tumours, consist of loose succulent 
fibrous tissue, and often contain large and numerous blood-vessels. 
On section they appear yellowish, glistening, semi-transparent, 
and gelatinous, and a serous fluid can be squeezed out from the 
cut surface. 

Secondary changes. — Calcification, ulceration, and mucoid 
softening. 

Usual seats. — Fibromata may grow from the connective tissue 
anywhere, but the harder forms are chiefly met with in the 
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periosteum, especially that of the jaws (flbrous epulis), in the uterus, 
where they are intermixed with unstriped muscle {myo-jUyi^oma), 

. in the fibrous framework of nerve trunks {false neuroma), on the 
termination of nerves {iminfvl 8tibcutane<yus nodvle), and in the 

> « naso-pharynx and rectum {fibrous polypus). The softer forms grow 
from the subcutaneous and submucous tissue, and the inter- 
muscular septa, and are most frequently met with in the scrotum, 
labium, and scalp. The loose textured, large and often pendulous 
growths, occurring in the subcutaneous tissue, and known as wens, 

' ' the small, sessile, or partially-pedunculated tumours scattered over 
the body in the condition known as molluscum fihrosum, and the 
loose pendulous folds of the scalp and less frequently of other parts 
of the trunk called pachyclerrticUocele, are varieties of soft fibromata. 
The signs and diafjnosis of fibromata vary according to their 
situation, and will^ be again referred to under the diseases of the 



Flo. 12. — Fibrous tumour. Firm variety. * Flo. 13. — Fatty tumour. 

various regions in which they occur. The firm fibromata are 
usually oval or globular, smooth, painless unless attached to a 
nerve, moveable, very firm and hard, and generally single. The 
so-called painful subcutaneous nodule occurs as a small hard 
globular moveable tumour about the size of a pea or shot, and is 
most exquisitely tender so that the patient can hardly bear it 
being examined. The softer forms are smooth, globular, elastic, 
soft and painless, especially when growing about the scrotum 
or labium ; doughy, non-elastic, moveable, pendulous, and fleshy 
when occurring as wens. 

Treatment. — When practicable they should be removed. 

Lipomata or fatty tumours are composed of fat like that 
normally found in the body. They are innocent, and grow slowly, 
but may attain a large size, and do not return on removal. They 
are most common in adult life. 

Structure. — They consist of masses of fat bound together by 
delicate connective tissue and blood-vessels, and are surrounded, 
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aa a rule, by a thin capsule, which is attached by fibrous septa to 
the skin. The microscopical characters are seen in Fig. 13. 

Secondary changes, — Mucoid softening {myxO'lipo7na\ increase 
of fibrous tissue basis (JU>ro-lipoma\ dilation of the vessels (ncevo- 
lipoma)^ sarcomatous degeneration, inflammation with adhesion 
from pressure, and, very occasionally, ulceration and calcification. 
Usual seats. — They are most common on the shoulders, back, 
and nates, where they have been attributed to irritation or 
pressure, as by the braces, the sitting posture, &c. 

Siffns and diagnosis, — They form circumscribed, lobulated, semi- 
fluctuating, painless, soft, inelastic tumours, generally single, but 
occasionally multiple. They may be distinguished from a chronic 
abscess, a bursa or a cyst, the swellings for which they are perhaps 
most likely to be mistaken, by the edge slipping fixun under the 
fingers when the side of the tumour is pressed upon, by the 
^di mpling of the skin w hen pinched up between the thumb and 
fingers, and by the non-escape of fluid on puncture with an 
exploring needle. They sometimes, when gravity favours it, shift 
their site by slipping down in the connective tissue. This is 
meet common in the subserous lipomata of the spermatic 
cord, a lipoma there having a tendency to sink down into the 
scrotum. The subserous lipomata that occur in the linea alba are 
described under Ventral Hernia, A diffuse variety of lipoma is 
sometimes met with in the form of symmetrical masses of fat at 
the back of the neck and below the chin and about the pubes. 
This variety is mostly seen in stout men above middle age, and 
eispecially in those who are addicted to alcohol. The term Lipoma 
arborescence is applied to the little masses of fat sometimes found 

in the synovial fringes of joints. 

Treatment, — The capsule should be freely opened, when the 

tumour will, as a rule, readily shell ^ 

out. The diffuse form should be 

left alone; fo r such, liquor potassce 

in small doses for long periods may 

be tried. I have certainly seen 

these timiiours get smaller under 

its use. 
Enohondromata, or oartila- 

ginoufl tumours consist of carti- 
lage, and aie ^wayfiuimiQCfi]^ 

grow slowly, and do not retiim on 

removal. Cartilage, however, is 

frequently developed in sarcoma- 
tous tumours, and it is probable 

that the malignancy which enchon- 

dromata have at times apparently exhibited may have been due to 

the presence of sarcoma elements which were overlooked. 




Fio 14. — Cartilaginous tumour. 
Upper half hyaline ; lower half fibrous. 
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Structure, — Cartilaginous tumours are encapsuled, and, when 
large, are often lobulated. They may consist of a single mass of 
cartilage, without visible partitions, or otf numerous small clustered 
masses bound together by connective tissue and blood-vessels. On 
section they are translucent, bluish-grey, pinkish-white, homo- 
geneous or coarsely granular, and frequently mapped out into 
irregular lobules. They usually consist of hyaline or fibro- 
cartilage. The microscopical characters of typical examples of the 
hyaline and fibrous varieties are seen in Fig. 14. 

Secondary changes. — Calcification, ossification, mucoid softening 
with formation of cysts, and ulceration. 

Usual seats. — The bones, especially the phalanges of the fingers 
and sometimes of the toes, the lower end of the femur, and the 
head of the tibia and humerus. Tumours containing cartilage also 
occur in the parotid gland and testicle, but these tumours are 
generally chondrifying sarcomata, not pure enchondromata. 

The signs and diagnosis will be given under Tumours of Bone, 
Here only need it be said, that their chief characteristics are their 
extreme hardness, smooth or lobulated surface, and slow and pain- 
less growth. They are usually single, except in the hands, where 
generally several fingers are aflbcted. At times they are of a 
softer consistency in places owing to mucoid softening, and at 
times of rapid growth, but in the latter case it is probable that 
they contain sarcomatous elements. Although they may occur 
at any age, they are most common in the young. 

Treatment — They should be removed, where possible, by 
enucleatioiL 

Osteomata or osseous growths consist of true bone, 'i'hey 
very rarely occur except in connection with bone or cartilage, and 

will again be referred to under 
Diseases of Bone. Those growing 
in connective tissue apart from 
bone are probably other tumours, 
or structures such as cysts, ten- 
dons, and muscles, that have 
undergone calcification or ossifi- 
cation. 

Myxomata or mucous tu- 
mours consist of tissue resembling 
that found in the umbilical cord 
Fio. 16.— Myxomatous tumour. and vitreous humour of the eye ; 

but many of the growths that were 
formerly claimed as myxomata would appear to be fibromata, 
sarcomata or enchondromata undergoing mucoid softening. Pure 
myxomata are innocent tumours and do not return if completely 
removed, but they may attain a large size. 

Structure. — They consist of a soft gelatinous semi-translucent 
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material, enclosed in a loose capsule of connective tissue, and inter- 
sected by bands of fibrous tissue. On section, they are of a pinkish 
or yellowish-grey colour, and of a soft gelatinous consistency, 
often almost diffluent ; whilst a tenacious and glairy fluid containing 
large quantities of mucin oozes away from the cut surface. Under 
the microscope there are seen round and spindle cells and stellate 
cells with branching processes, the processes forming a delicate 
stroma in the meshes of which the homogeneous, gelatinous basis- 
substance is contained (Fig. 15). The round and spindle cells vary 
in number, and are not shown in the diagram. Fibrous tissue, fat, 
cartilage, and sometimes adenomatous and sarcomatous elements 
may likewise be present; but it is questionable in these cases 
whethcrthe tumour should not be regarded as a soft fibroma, lipoma, 
enchondroma, sarcoma, &c., undergoing mucoid degeneration. 

Secondary changes, — Fatty degeneration, inflammation, ulcera- 
tion, and the formation of blood-cysts owing to rupture of the 
capillary vessels. 

UstuU seats. — They are most often found in the nose, where they 
constitute the gelatinous polypus. They are also found in the 
adipose, subcutaneous, submucous, and subserous tissue, and 
occasionally in the periosteum and medulla of bone and in the 
fibrous framework of nerve trunks. 

Sigiis, — Except when forming polypi, as in the nose, they 
resemble fatty and soft fibrous tumours, from which they cannot 
be diagnosed with certainty. The so-called gelatinous or mucous 
polypus will again be referred to under Diseases of the Nose, 

Treatment — Removal where practicable. 

Papillomata or warty and villous tumours resemble in 
structure the papillse of the skin and mucous membrane. They 
include warts, condylomata, and mucous tubercles, and some forms 
of so-called villous tumours. They are innocent growths, rarely 
attain a large size, and only occur in the skin and mucous 
membrane. In old people, however, warty growths are apt to 
become epitheliomata, i.e., the surface epithelium grows into the 
depth of the papillae and becomes cancerous ; andjvillous growths 
in the bladder may destroy li fe bythe^h hemorrhage to which they 
frequently giye^ris eT 

Structure, — They all agree in that they resemble hypertrophied 
simple or compound papillse. Thus, they consist of several layers 
of connective tissue surrounding one or more central blood-vessels, 
and are covered by one or more layers of epithelium resembling 
that natural to the part from which they spring. The epithelium, 
however, never penetrates the connective tissue — a point that 
serves to distinguish them pathologically from epithelioma, which 
in many respects they resemble in structure. The warts and 
warty growths, which form circumscribed tumours or cauliflower- 
like masses often of considerable size, consist of enlarged papillce 
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covered with several layers of homy epithelium, and contain, as 
a rule, only a few small blood-vessels. The condylomata and 
mucous tvbercles, which occur as flattened elevations of the skin 
and mucous membrane respectively, also consist of enlarged 
papillae, but the epithelium covering them is moist and sodden, 
and the connective tissue, as might be expected from their rapid 
growth, is abundantly infiltrated with small round cells. They 
are^ways the result of syphilis. The villous tumours, which form 
delicate branching growths resembling the villi of the chorion, 
are also classed by some pathologists as papillomata, even when 
they grow from parts as the interior of the bladder where it is 
stated no papillse normally exist. In such situations they spring 
from the sub-epithelial connective tissue, and owe their papillary 
shape to the arrangement of the connective tissue and epithelium 
around the blood-vessels. The latter are often dilated and 
numerous, and frequently give way, leading to serious haemor- 
rhages. The epithelium covering them forms a delicate layer, 
and may often be rubbed off or washed away by the urine. 

Usual seats. — Papillomata in the form of warts and warty 
growths are of most frequent occurrence in the skin, especially of 
the hands and genital organs, and in the larynx. As condylomata 
and mucous tubercles, they occur about the anus and genitals, and 
on the mucous membrane of the mouth and throat. The villous 
growths are met with in the bladder, rectum, and larynx. 

Secondary changes, — Pigmentation, ulceration, and atrophy. As 
age advances, the epithelium in the case of the warty growths is 
liable to invade the underlying connective tissue, the papilloma 
being thus converted into an epithelioma. 

The sitjns^ diagnosis, and treatment of the different varieties of 
papillomata are given under the heads of Skin, Syphilis, Bladdery 
Rectum, and Larynx, All that need be said here is that warty 
growths, especially in some situations, as about the genitals, may 
greatly resemble epithelioma, from which, however, they may 
generally be distinguished by the absence of induration at their 
base, slower growth, non-implication of the glands, the probable 
history of venereal disease, and by their occurrence usually at 
an age younger than that at which epithelioma is commonly met 
with. 

B. Tumours of the type of the higher connective tissues. 

The myomata or muscle tumours consisting of non-striated or 
even of striated muscular fibres ; the neuromata consisting of true 
nervous tissue, either the grey or the white ; the angiomata, or 
nievi ; the lymphangiomata consisting of dilated lymphatics, and 
the lymphomata and lympluulenomata consisting of lymphatic 
glandular tissue, will receive no further attention here (see Ncevi, 
Diseases of Nerves and Lymphatics). Unstriped muscle tissue, it 
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may be said, however, is frequently found in the so-called fibroid 
tumours (myo-fibromata) of the uterus, of which, indeed, it often 
forms the chief part. It is also found in the chronically-enlarged 
prostate. 

C. Tumottn of the type of young connective tistme, (Sarcomata.) 

Saroomata constitute a group of tumours resembling in structure 
immature connective tissue. They include the fibro-nucleated, 
fibroblastic, myeloid, and recurrent fibroid tumours, and many of 
the so-called cancers of the older pathologists. Normal cellular 
connective tissue in the course of development may become fibrous 
tissue, cartilage, bone, &c. The sarcomata may, however, retain 
the structure of young connective tissue throughout their life- 
history ; and although in places, and indeed, in some instances in 
the greater part of the tumour, development may proceed, as in 
the normal growth of the body, to the formation of fibrous tissue, 
cartilage, or bone, yet the circumferential or growing parts of the 
tumour will always be found to consist of sarcoma elements. 
Hence the importance of examining a growing part lest a sarcoma 
which has undergone chondrification, ossification, <fec., be pro- 
nounced a cartilaginous or osseous tumour. The sarcomata present 
the most diverse characters, both as regards their structure and 
their clinical behaviour, but have the following in common: — 
1. The cells of which they are composed consist of masses of 
protoplasm without distinct^ cell-wall, and contain one or more 
nuclei. 2. Each cell is surrounded by a varying amount of 
intercellular substance which has no definite an-angement, and 
does pot form alveolar spaces as in carcinoma. 3. The blood- 
vessels have very thin walls, and ramify among the cells, not in 
the stroma as in carcinoma; indeed, they are often mere spaces 
bounded by the cells themselves ; hence the frequency with which 
hsDmorrhages occur in the substance of the growth. 4. Dis- 
semination usually takes place by the blood-vessels (not by the 
lymphatics, as in carcinoma), a fact which may probably be 
explained by the above-mentioned relation of the vessels to the 
cells. 5. The secondary growths, when dissemination occurs, are, 
as a rule, like the primary, and are most frequent in the lungs. 
6. Sarcomata grow by invading the surrounding tissue, and 
generally return locally after removal, probably because some 
portion of infiltrated tissue has been left. 7. They do not, as a 
rule, affect_the lymphatic glands, except when they occur as 
primary tumours in such glands, or invade glands from surrounding 
parts, or when they grow from the periosteum, or in the testis 
and tonsil, when implication of the glands is the rule rather than 
tiie exception. 8. They are of most frequent occurrence in youth 
and e arly m iddle life. 9. Their cut section, when fresh, does not 
yielifa milky juice like that obtained on scraping a carcinoma. 
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In their simplest form sarcomata consist of small round cells 
embedded in a scanty amount of homogeneous intercellular 
substance traversed by delicate loops of capillary vessels ; in fact, 
they so closely resemble the granulation-tissue of inflammation 
as to be often microscopically indistinguishable from it. In the 
higher forms the cells become elongated and of a spindle shape, 
and the intercellular substance may show an attempt at fibrilla- 
tion; or fibrification, chondrification or ossification may ensue, 
and indeed in some instances may proceed to such an extent that 
the whole tumour appears composed of fibrous tissue, cartilage, or 
bone, and it may only be at the growing edge that the sarcomatous 
elements are discoverable. Notwithstanding such changes the 
tumour will continue to display its malignancy in that it still 
invades the surrounding tissues, or becomes disseminated through 
internal oi'gans. Sarcomata that have thus undergone ossification 
are often spoken of as ossifying sarcomata. Ossification, however, 
is seldom met with except in sarcomata in connection with bone, 
and although it may then occur in all varieties, is most common 
in the spindle-celled and mixed forms. The new bone-spicula 
usually grow into the tumour_ at right angles to the shaft of the 
bone, and are surrounded by sarcoma tissue ; whereas in the true 
osteomata the bone-spicula are parallel to the shaft, and are 
surrounded by cartilage or periosteum. 

Sarcomata may be divided into four chief groups (a) the round- 
celled, (b) the spindle- celled, (c) the giant-celled or myeloid, and 
{d) the mixed-celled. 

(a) The round-celled sarcomata usually occur as soft vascular 
and very rapidly-growing tumours, and 
often attain a large size, and quickly 
become disseminated through distant parts 
of the body and through internal organs. 

Structure. — They consist of round cells, 

varying in size in different tumours, and 

embedded in a small amount of granular 

or homogeneous intercellular substance. 

Fia. 16.— Round-celled Qn section they appear soft and vascular, 

sarcoma. resembling brain matter. Hence the term 

encephaloid or medullary which is sometimes 

applied to them. It was this variety of sarcoma that was formerly 

called encephaloid cancer. The microscopical appearance of a 

typical specimen is shown in Fig. 16. 

Secondary chan{fes. — They may undergo mucoid softening, fatty 
degeneration or ulceration, or blood may be extravasated in their 
substance, leading to the formation of cysts {sarcomatous blood-cysts). 
Usual seats. — Wherever fibrous tissue exists ; but they are most 
common in the periosteum, bone, skin, subcutaneous tissue and 
testicle. 
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Varieties of round-celled sarcoma, — 1. The glio-Barcoma^ which 
grows in the connective tissue of the brain and nerves, and has a 
matrix like that of the neuroglia of nerve-centres. It occurs most 
frequently in the retina and brain. 2. The lympho-Barcoma, which 
grows in the lymphatic glands. It consists of a reticulum 
resembling lymphoid tissue, and of small round cells usually of 
the size of lymphocytes. 3. The psamnwma^ a very rare form 
which occurs in the pineal body and orbit, and has been met with 
in the meninges and ovary, is by some pathologists classed with 
the endotheliomata. It contains varying amounts of calcareous 
matter in the form of concentric concretions. Psammomata do 
not, however, always belong to the round-celled growths : they 
may be spindle-celled, or even partly fibrous (psammo-Jibronia), 

4. The alveolar sarcoma, in which a fibrous matrix encloses groups 
of sarcoma cells in definite alveoli. These tumours are classed as 
endotheliomata by many pathologists. They arise from the endo- 
thelium of lymphatics, and in section closely resemble carciuomata. 

5. The melanotic sarcoma, which contains pigment both in the 
cells and intercellular substance. Its &vourite seat is in the 
skin and the choroid coat of tlie eye — i.e,, in the situations where 
pigment normally exists. It becomes rapidly disseminated through 
the body, the secondary growths being generally also pigmented. 
It Ib the most malignant of the sarcomata, and was formerly 
known as melanotic cancer. The cells are sometimes spindle- 
shaped instead of round. It differs from the pigmented wart, in 
that the latter is firm, often pedunculated or lobulated, and of 
slow growth.^ 

The signs of round celled sarcomata vary so much according to 
the tissue implicated that only the briefest outline of their general 
course can here be given. They will more especially be referred 
to under Bone, Testicle, and Breast, Here it may suffice to say 
that they exhibit all the signs of malignancy. Thus they grow 
ra pidly , invade the surrounding tissues, tne veins over them 
become enlarged, and the skin as they approach it becomes 
inflamed, and finally gives way, and an ulcerated chasm is left or 
a fungus protrudes. The health and strejigth fail, cachexia sets 
jn, evidence of dissemination of the disease in other tissues or in 
iutemal organs may be manifested, and death soon ensues. 

Diagnosis, — It is often very difficult to diagnose a sarcoma, 
especially of bone, from the inflammatory affections. The history 
of the case, the imequal consistency of the tumour, which may 
be hard in places, soft in others, the irregularity of its shape, the 
absence of pus on puncture with a grooved needle, aud the pro- 
g^resdve loss of weight and strength point to its sarcomatous 
nature ; but an incision into it will sometimes be necessary to clear 
up the doubt. The rapid growth and dark colour of a melanotic 
sarcoma are distinctive. 
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Treatment. — The only effectual treatment is removal. When 
the tumour is situated in one of the extremities amputation well 
above the disease should be practised ; when on the trunk it 
should, where practicable, be dissected out, cutting as wide of the 
disease as possible. 

{b) The spindle-celled (Fig. 17) are the most common of the 
sarcomata, and are composed of spindle-shaped cells varying 
in size and containing one or more nuclei. The cells, in some 
instances, arc arranged concentrically around the blood-vessels, or 
in bands ; or again, in otiier instances, appear to have no definite 
arrangement. Spindle-celled sarcomata are subdivided according 
to the size of thsir cells into the small-spindle-celled and large- 
spindle-celled variety. 

The small-sjnndle-celkd sarcomata are jBrmer and less rapid in 
their growth than the round-celled or large-spindle-celled forms ; 
they do not become so quickly disseminated in internal organs, 
and are therefore less malignant. They generaUy recur locally 
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Fia. 17.— Spindle-ceUcd Fio. 18.— Myeloid 

sarcoma. sarcoma. 

when removed ; but after many recurrences, their tendency to 
return may at length cease, or they may, on the other hand, 
assume a more malignant form and become disseminated. They 
were formerly known as recurrent fibroids. 

JStructure. — They consist of small spindle cells containing 
usually a single nucleus; the cells are embedded in a small 
amount of homogeneous intercellular substance, which at times 
is somewhat fibrillated. They may at first be enclosed by a 
capsule, but later infiltrate the surrounding parts. They appear 
as smooth firmish growths, pinkish-white, semi- translucent, and 
fibrillated on section. Their microscopical appearance is seen in 
Fig. 17. Secondary chinges. — Fibrification, choudrification, calci- 
fication, ossification, and, when implicating the skin, ulceration. 
UsnuU seats. — Periosteum, fascia), and subcutaneous tissue. 

2'he large'Spindle'Celled sarcomata are much softer than the 
preceding variety, and often grow rapidly, and quickly become 
disseminated ; indeed, they may be as malignant as the round- 
celled growths. Strurture. — They consist of large spindle cells, 
which frequently contain several oval nuclei, embedded in a 
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scanty amount of iatercellulor substance. They occur as non- 
encapsuled tumours of soft consisttncy, frequently in parts 
diffluent, and on section appear of a pinkish-white colour, and 
often, blotched with blood, t^econdary changes. — Fatty degenera- 
tion, blood-extravasation with the formation of blood-cysts, and 
vilceration. Umal seats, — The intermuscular fasciae, periosteum, 
and breast. "~ 

^upis and diagnosis, — The small-spindle-celled sarcomata, when 
occurring in the fascise and subcutaneous tissue, appear as mode- 
rately firm, or at times as softer growths, unattended with signs 
of inflammation imless involving the skin. They recur in situ 
after removal, but do not as a rule become disseminated. The 
large- spindle-celled forms resemble the round-celled, from which 
they cannot be distinguished before removal. Both varieties are 
more especially refeiTed to under Diseases of Bone, 

Treatment, — The small-spindle-celled variety should, where 
practicable, be freely and widely removed. The treatment of 
the large-spindle-celled is like that of the round-celled (see Bone). 
Injection of Coley's fluid, obtained by mixing the toxins of erysipelas 
with those of the BacUlusprodigiosus^ has been apparently attended 
with some success in that the growth has diminished in size ; but 
it is highly dangerous, and its use has been followed by fatal 
results, and to say the least is quite empirical. 

{c) The giant-celled or myeloid sarcomata most frequently 
occur in connection with bone, and are the least malignant of 
the sarcomata. It has been recently asserted that they are only 
met with in the red marrow of bone, and are not malignant. 
Dr. Kanthack has seen them, however, where there is yellow 
marrow or no marrow at all, as in the skin, breast and elsewhere. 
They are usually of^slow growth, especially when occurring in 
the interior of the long bones, and after removal seldom recur ; 
they ai-e said, however, to have been followed by malignant 
forms. 

Structure, — They consist of spindle or round cells, amongst 
which are found large irregularly, shaped masses of protoplasm, 
containing often as many as thirty or forty oval, highly refracting, 
distinct nuclei. These masses of nucleated protoplasm are known 
as giant or myeloid cells, because they somewhat resemble those 
found in the marrow of the foetus. The real prototype, however, 
is the giant cell of the connective tissue. The microscopic appear- 
ance is seen in Fig. 18. Myeloid sarcomata vary from a firm or 
fleshy to a soft or jelly-like consistency, and are neither elastic 
nor tough. On section they appear uniformly smooth, succulent, 
shining, semi-translucent, but not fibrillated, of a livid crimson 
or maroon colour not unlike the muscular tissue of the mammalian 
heart, and often blotched with brighter patches of pink or darker 
red, due to blood-extravasation. 
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Secondary changes, — Chondrification sometimes occurs, but 
ossification is rare. Blood-cysts are very common, from the giving 
way of some of the numerous thin-walled vessels. 

Usual seats. — In the interior of the ends of the long bones^ 
especially the lower end of the femur and upper end of the tibia, 
and in the upper and lower jaw. 

Signs^ diagnosis, and treatment. — See Sarcoma of Bone. 

(d) The mixed-celled.— Many sarcomatous tumours consist 
of both spindle and round cells. They may resemble either the 
spindle-celled or the round-celled tumours, and cannot be distin- 
guished without a microscopical examination. 

Sarcomatous blood^sts.-— Soft sarcomatous tumours sometimes 
become completely broken down by extravasation of blood into 
their substance, and converted into cysts containing partly fluid 
and partly coagulated blood. When such a cyst is punctured, the 
hsemorrhage is often difficult to control. When cut into, the walls 
are generally found ill-defined, and it may be impossible to dis- 
tinguish the cyst from a hsematoma or ordinary blood-cyst without 
a microscopical examination of a piece of the wall. 

II. EPITHELIAL AND GLANDULAR TUMOURS, OR TUMOURS OF THE 
TYPE OF EPITHELIAL TISSUES. 

These may be divided into the innocent and the malignant. 

(a) The innocent. 

Adenomata or glandular tumours are innocent growths 
resembling secreting glands in structure, and only grow in 

connection with pre-existing glan- 
dular tissue. They diflfer from the 
glands in which they grow, how- 
ever, in that they do not secrete 
and have no ducts. They are 
divided into the acinous and tnJm- 
lavy according as they resemble 
one or other of these glands. The 
acinous variety consists of acini, 
lined with spheroidal epithelium, 
and communicating with each 
other by duct-like channels. The 
acini are clustered in twos, threes, 
Fia. 19. -Adenomatous tumour. ^j. ^^^.^^ ^ud are separated and 

bound together by connective 
tissue, in which the vessels ramify. They are usually separated from 
the gland in which they grow by a distinct capsule, and can there- 
fore be readily shelled out. Pure adenomata are rare, the scanty 
amount of intertubular and interacinous connective tissue in 
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such being more often replaced by fibrous tissue ((K/^fio-^^/xwia), or by 
mucous tissue {adeno-myxoma\ or by sarcomatous elements {adeno- 
sarcomata), or by a combination of two or more of the above tissues 
(adeno-flbro- sarcoma, adeno-myxo sarcoma) ; whilst at times the 
acini or ducts become dilated into cysts, in which proliferating 
growths {intracystic growths) may project. The tumour is then 
spoken of as an adeno-cystoma, cysto-sarcoma, &c., according to the 
character of the intertubular and interacinous connective tissue. 
The microscopical appearance of an adenoma is shown in Fig. 1 9. 

The tubular adenomata resemble the tubular glands, the 
epithelium of this variety differing from that of the acinous in 
being more or less columnar^ They are most jjoramon in the 
mu cous membrane of the intestine^ where they form papillary or 
polypoid growths. 

Both varieties are distinguished from carcinoma, in that the 
epitheUuni does not penetrate the basement membrane^ and invade 
the connective tissue. 

Usual seats, — The acinous occur in the mamma (where they are 
generally of the adeno-fibromatous form), the base of the tongue, 
the lip, the prostate, the thyroid, parotid, and lachrymal glands, 
and the sebaceous glands ofthe skin. The tubular occiu" in the 
intestine, especially the rectum. 

Secondary changes, — Cystic degeneration consequent upon 
mucoid softening, and fatty degeneration of the epithelium. 

Signs, diagnosis, and treatment, — See Diseases of the Breast, 
Rectum, dx, 

(b) The malignanU 

Caroinomata, or Cancers, are malignant growths consistinsr 
of epithelial cells contained in an alveolar stroma. The individual 
cells are not surrounded by any intercellular substance, as in the 
sarcomata, and the vessels run in the stroma, and not among 
the cells. They are derived from pre-existing epithelium. 
The epithelium is believed to proliferate and break through the 
wall of an acinus or duct, or the basement membrane of the skin 
or mucous membrane, and invade the siurounding or underlying 
connective tissue, where it is supposed to enter the lymphatic 
spaces, and thence, sooner or later, pass into the lymphatic vessels, 
and so finally become disseminated. The cells in carcinoma, though 
varying in their character, retain within certain limits the type of 
theepithfiUiim from which they spring. Thus, they are more or 
less squamous when derived from the skin, squamous or columnar 
w£en deriveil from a mucous membrane according to the character 
of the epithelium normally covering it, spheroidal when derived 
from a gland. The cells have recently been very minutely 
investigated by means of new methods of staining, and peculiar 
bodies, believed by some pathologists to be of the nature of 
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parasites or protozoa, have been noted. These bodies, however, by 
other observers are held to be nothing more than phases of cell- 
degeneration depending upon chronic irritation or other causes. 
The alveoli in which the cells are contained are by many regarded 
as the lymphatic spaces natural to the affected tissue dilated by 
the invading epithelium, but this view is probably incorrect. The 
stroma surrounding the alveolar spaces, at first consists of the 
connective or other tissue of the invaded parts, infiltrated more or 
less with small round cells. This small-cell infiltration is ascribed 
to the irritation of the epithelial invasion, and from it is believed 
to be later derived the fibrous tissue constituting the dense stroma 
of some forms of carcinoma. 

The blood-vessels which run in the stroma, are numerous in 
the more rapidly-growing tumours, and especially in the circum- 
ferential parts, but are much fewer in number, in the more chronic 
forms, and in the central parts of the latter may be obliterated by 
the growth of the fibrous tissue. Hence the frequency with which 
fatty degeneration of the cells, and breaking down (ulceration) of 
older parts of the tumour occur. In the softer or rapidly-growing 
forms, in which the stroma is scanty and the support that the 
vessels receive from it consequently but slight, hajmorrhages are 
frequent. Carcinomata have no capsules, grow by cell-division 
and continued invasion of the surrounding tissues, and sooner or 
later, break down and ulcerate. They implicate the nearest 
lymphatic glands, and finally become disseminated. At first the 
general health is usually but little affected; but later, partly 
owing to the local ulceration and sej)tic absorption, and partly 
owing to the dissemination of the growtli, a condition known as 

cancerous cachexia sets in, the skin 
becoming sallow and of a peculiar 
earthy colour, the face careworn and 
anxious, and the body emaciated. 
The strength fails, and the patient 
at length dies of exhaustion induced 
by the general interference with 
nutrition, local ulceration, septic 
poisoning, haemorrhage'', pain and 
mental anxiety. 

Varieties of carcinoma. — The 
carcinomata are divided into three 
Fia. 20.— Hard sphoroidalcelled great c hisses :— (1) Tlie spheroidal- 
or scirrbous carcinoma. celled; (2) the stiuamous-celled (ejM- 

theliomata) ; and (3) the columnar- 
celled or the adenoid or glaiuhdar carcinomata. The spheroidal- 
celled are further divided on clinical, rather than on pathological, 
grounds into (a) the hard spheroidal-eel led, {h) the soft spheroidal' 
celled, and (c) the colloid variety, which is probably a degenerated 
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condition of one or other of the former, or indeed of any variety 
of carcinoma, except the squamous-celled (epithelioma). 

1. The spheroidal-celled or acinous carcinomata consist 
of epithelial cells resembling spheroidal or glandular epithelium, 
and oiily grow in connection with glands. They usually exhibit 
the characteristic alveolar structure of the carcinomata in a well- 
marked degree. They are divided into the hard spheroidal-celled, 
the soft spheroidal- celled, and the colloid varieties. 

(a) The Iiard spheroidal-celled carcinomata, the scirrhous or chronic K^^. 
cancers^ are moderate-sized, hard, nodular, and comparatively 
slowly-growing tumours, which, sooner or later, ulcerate and ^ " 
become disseminated through the body, '" 

Structure. — They are characterized by the large amount of their ^^' 
stroma (Fig. 20). Indeed, the central parts of the growth, in 
some cases, consist of little else than dense fibrous tissue, with a 
few atrophied and fatty-looking cells in the shrunken alveoli. The 
circumferential parts of such tumours, however, still display the 
typical characters of acinous carcinoma, and in the surrounding 
tissues the epithelial invasion and the small-cell-infiltration are 
still going on. It is owing to the excessive formation of fibrous 
tissue that the scirrhous cancer is so hard, and creaks under the 
knife when cut ; and to the tendency of the fibrous tissue to shrink, 
that the skin over the tumour becomes puckered and the nipple in 
the ca«e of the mamma retracted, and that the cut surface of the 
tumour becomes concave. 

Urual seat^. — Th^ breast; but scirrhous cancer also occurs in 
the^pjlorus, and more rarely, in other situations. The general 
appearance of scirrhous cancer, the symptoms, diagnosis, varieties 
and treatment are given under 
Diseases of the Breast^ its favourite 
seat. 

(^y) The soft spheroidal-celled caret- 
nomata, the medullary, encephaloid o?' 
acute cancers, are much more rapid 
in their growth than the preceding 
variety, and form soft and often large 
tamours, quickly terminating in 
ulceration and general dissemina- 
tion through the body. Structure, 

— The stroma is scanty in amount Fio. 21.— Soft spheroidal- celled 
(Fig. 21), and does not not contract or medullary carcinoma. 

like that of scirrhus ; the cells, which 

are very prone to undergo fatty degeneration, are contained in 
large alveoli. These cancers are very_ vascular, and a.s the 
scanty stroma affords but little support to the vessels, extensive 
hsemorrhages into the substance of the growth are common. 
On section, they appear of a greyish- white or cream colour, 
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blotched in places with blood, whilst ia the centre they may 
be almost diffluent, consequent upon their having undergone 
fatty degeneration. On account of the resemblance to brain- 
matter the older pathologists termed them encephaloid cancers. 
After they have involved the skin, they protrude in the form of a^ 
bleedings fungating mass, and hence were further called fungus 
hasmatodes. Although in accordance with general usage the 
spheroidal-celled carcinomata are divided into hard and soft, it 
should be understood that histologically no hard-and-fast line can 
be drawn between them, as the characters of the one often mei*ge- 
into those of the other, so that sometimes it may be difficult to 
decide whether an individual spheroidal-celled carcinoma should 
be classed as hard or soft. 

Ustial seats, — The testis, liver, bladder, kidney, ovary, and 
breast. Secondary growths in internal organs consequent upon 
the dissemination of scirrhous cancer are often of the soft variety. 

(c) Colloidy or gelatiniforroy carcinomata, — These terms are 
applied to either of the above-described varieties or indeed to 
any form of carcinoma, which has undergone mucoid or colloid 
degeneration. It is believed that the degeneration generally 
begins in the cells which, as they become enlarged, so distend the 
alveoli that the latter can be seen by the naked eye. The colloid 
material is glistening, semi -translucent, and jelly-like, or in 
places diffluent. It swells up in water, and is precipitated by 
acetic acid, thus resembling mucin rather than true colloid such as 
is found in the thyroid gland. In it some spheroidal cells are 
generally found. The favourite seats of these cancers are the 
stomach, intestine, omentum and ovary; but they occasionally 
occur in the breast. 

2. The squamous-oelled carcinomata {Epitfidiomata) always 
spring from the skin or from a mucous membrane covered by 
squamous epithelium, and constitute the second great division of 
the cancers. They are characterized by the resemblance of their 
cells to s(juamous epithelium. The typical alveolar arrangement 
of the carcinomata is much less well marked than in the spheroidal- 
celled or acinous variety. 

It was to this squamous-celled form of carcinoma that the term 
* epithelioma ' was originally applied; but as all carcinomas are 
now believed to be epithelial growths, the term 'squamous-celled' 
is prefixed to this variety to distinguish it from the columnar- celled 
and the spheroidal-celled carcinomata. Scjuamous-celled carcino- 
mata may spring either from the skin or from any mucous membrane 
covered with squamous epithelium, and are especially common 
where skin and mucous membrane meet, as in the lip, anus, Jkc. 
They are most frequent in the old, seldom occurring under forty 
years of age, and are more common in men than in women. They 
are usually the result of continued irritation ; thus in the tongue 
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they may be due to the presence of a jagged tooth, in the lip to the 
coQstaut contact of a hot pipe-stem, in the scrotum to the retention 
of soot or coal-tar in the folds of the skin. They are also not 
uncommon in situations where the epithelium is in an abnormal 
condition, as in j>ld. scars, white patches on the tongue and inner 
side of the cheek, chrgnic ulcers, warts, and moles. 

Structure. — A squamous-celled carcinoma consists of solid 
columns of epithelium, which have perforated the basement mem- 
brane, and have grown into the connective or other underlying 
tissue. The columns are surrounded by an imperfectly fibrillated 
stroma and a small -cell-infiltration. This proliferation down- 
wards of the epithelium into the connective tissue occurs to a slight 
extent in chronic irritative processes or growths of the skin, and 
by itself is not characteristic of epithelioma. In an epithelioma 
some of the epithelial cells become isolated and lie in the con- 
nective tissue away from the downgrowths. These isolated cells 
multiply and form masses which become moulded into irregularly 
oval or round clumps, or may follow the lymph channels and thus 
distending them produce a network of solid epithelial tubules. 
But in any case, in this manner epithelial masses or cylinders 
arise which, lying in the depth of the tissue, are not continuous 
with the surface epithelium. From these masses and cylinders in 
turn epithelial cells become isolated, and from these isolated cells 
fresh cell masses are formed. Thus in the depth of the counec- 
tive tissue numerous islets of epidermal epithelium are found, so 
irregularly distributed that they cannot be traced to the surface, 
with which, as a matter of fact, once the growth has begun, they 
are never directly continuous. Both in the epithelial downgrowths 
and in the alveoli or islets in the depth are often found small 
collections of cells of a crescentic shape, arranged concentrically 
around one or more central rounded cells. These collections, 
generally spoken of as cellnesta^ are horny pearls. They are built 
up from cells which originally were epidermal in character. The 
circumferential cells of a cell-nest are cylindrical, these are followed 
by cubical cells, and these again by narrow, curved or crescentic 
cells, arranged concentrically. The centre of the mass may consist 
of a glistening homogeneous or concentrically striated body devoid 
of nuclei which consists of homy matter. The structure of these 
nests, that is, their concentric arrangement and the coruification 
progressing from the centre to the periphery, depends on the fact, 
that the central and innermost cells are the oldest, while the 
peripheral ones, which at first show no tendency to become homy, 
are the youngest. Cell-nests and horny pearls may l>e absent, 
and when present are only then characteristic of carcinoma if 
they are embedded in the depth discontinuous with the surface. 
Innocent papillomata frequently contain pearls, biit then only in 
epithelial processes which are either directly continuous with the 
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surface or can easily be traced to the surface. The epithelium of 
the surface of squamous-celled carcinoma is usually also proliferated 
outwards, forming a warty excrescence or cauliflower-like growth. 
Breaking down rapidly ensues, and an epitheliomatous ulcer is 
the result. 

In the accompanying woodcut (Fig. 22), which represents the 
edge of a squamous epithelioma, the down-growing epithelial 
columns, a column in transverse section, and several cell-nests 
are seen. 

Usual seats, — Tongue, lower lip, cheeks, gums, vulva, cervix 
uteri, scrotum, penis and anus. 

Signs, — A squamous-celled carcinoma usually begins as a warty 



Fio. 22. — The growing edge of a sqaamous-celled carcinoma (epithelioina). 
(From Bowlby's Pathology.) 

tul)ercle, which soon becomes an ulcer with raised, everted, sinuous 
and indurated edges, and a hard, warty, and irregular base, whilst 
the tissues around become infiltrated with the growth and the 
nearest lymphatic glands enlarged. At other times it begins in a 
crack or fissure, and the ulceration keeping pace with the epithelial 
invasion, the margins of the ulcer are sharply defined, and may be 
undermined ; or again the growth may have the appearahce of a 
cauliflower-like mass of warts, often of horny consistency, project- 
ing above the level of the surrounding skin. Unless an epithelioma 
is removed whilst the disease is still local, recurrence usually takes 
place in the nearest lymphatic glands ; at times, like other forms 
of cancer, though less often, it may become disseminated through 
internal organs. When incompletely removed it will return in 
the scar. Death is usually the result of exhaustion consequent 
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upon ulceration and hsemorrhage. The dgns, diagnosis^ and 
treatment are further referred to under Diseases of Regions, 
(See Zip, Tongue, dx.) 

3. Columnar-celled carcinomata or cylindrical carcino- 
mata consist of cells derived from columnar or cylindrical 
epithelium, and are usually of slower growth than the former 
varieties. They often begin as papillary outgrowths from the 
surface of mucous membranes covered with columnar epithelium, v^ c . 
or from the interior of the mucous glands, and are most common fu .-i, 
in th e rectum, though they may affect other parts of the intestine, >». . 
the uterus, «fec. They may also occur in the breast as duct cancers. 

Structure. — They consist of irregular tubes or alveoli lined with 
columnar epithelium, and bound together by a delicate connective- 
tissue stroma more or less infiltrated with small round cells. The 
epithelial cells retain more or less their shape, and are arranged at 
right angles to the walls of the alveoli, generally leaving a central 
space. In the more rapidly-growing tumours, however, the alveoli 
become completely filled with the cells. Like other carcinomata 
they infiltrate the surrounding tissues, and may affect the 
lymphatic glands, and later become disseminated in internal 
organs, especially the liver. Death, however, usually occurs from 
obstruction of the bowel, heemorrhage from the ulcerating surface, 
or exhaustion, rather than from dissemination. Their appearance, 
symptoms, diagnosis, and treatment are further described iinder 
Tumours of the Rectum, 

The treatment of carcinoma generally may be divided into 
the palliative and the radical. The palliative is resorted to when 
from some cause a cancer cannot be removed by operation, and 
consists briefly in soothing pain by opium, neutralizing the 
offensive smell when ulceration has occurred by antiseptics^ 
and supporting the strength by nourishing diet and stimulants. 
The radical treatment aims at removing the cancer by operation, 
in the hope that it may not return or manifest itself in other 
parts. If removed early, there is a good chance of the squamous- 
celled carcinoma not doing so, and in some forms of the columnar 
and spheroidal-celled the same fortunate result occasionally occurs. 
As a rule, however, the issue is not so favourable, and after an 
immunity, varying in duration according to the variety, situation, 
and size of the tumour, the length of time it has existed, and the 
implication or non-implication of the lymphatic glands, the disease 
returns in the scar, in the lymphatic glands, or in internal organs. 
But though the patient may not be cured by an operation, he may 
be greatly relieved by the removal of the local trouble, and die 
with less distress from the implication of internal organs. Should 
removal be determined on, it is best done by the knife ; but in 
certain parts the scissors or exceptionally the 6craseur may be more 
applicable. Caustics are now hardly ever employed. Recently 
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it has been urged that electrolysis, removal of the ovaries, or 
the administration of thyroid or other gland extracts, produce 
shrinking ; but there is at present no, trust worthy evidence that 
they have any such action. The various methods of removing car- 
cinomata will be described more in detail under Diseases of Regions. 

CYSTS. 

A cyst is a closed sac containing fluid or pultaceous matter. 
Cysts may be divided into : — 

I. Cysts formed by distension of naturally-existing cavities or 
spaces, 

II. Cysts of neto formation, 
III. Cysts of congenital origin. 

I. Cysts formed by distension of natvrally-existing cavities or spaces. 

These are subdivided into : — A. Exudation cysts ; B. Retention 
cysts ; and C. Extravasation cysts. 

A. Exudation cysts are formed by exudation or by excessive 
secretion into cavities which have no excretory duct. Under this 
head are included Burssc, Ganglia, Cystic bronchoceles, and Cysts 
in the Ovary due to the dilatation of Graafian follicles. They will 
be further referred to under Diseases of Bursce, Ganglia^ <fcc. 

B. Betention oysts are formed by the retention of the normal 
secretion and the consequent dilatation of the ducts or acini of the 
affected gland. They are lined with epithelium ; their walls become 
thickened by fibroid changes ; and the natural secretion is altered 
by inspissation or by exudation from the cyst- wall. Three forms 
are described — 1, atheromatous or sebaceous cysts due to the dilata- 
tion of the . sebaceous glands ; 2, mucous cysts formed by the 
dilatation of mucous glands ; and 3, cysts produced by the disten- 
sion of special ducts, as the salivary, mammary, hepatic, and renal 
ducts, and tubules of the testicle. 

1. Atheromatous or sebaceous cysts {wens) (Fig. 23) occur mostly 
on the face, but may be met with on any part of the body, and 
are often multiple. They do not contain hair follicles, papillae, 
or other skin elements, thereby differing from the dermoid cysts, 
which they otherwise resemble. The cysts on the scalp, formerly 
described as sebaceous, are now known to be dermoids. Signs. — 
They form smooth lens-shaped, semi-fluctuating, moveable swell- 
ings situated in the skin. They may be distinguished from a 
fatty tumour by not slipping from under the finger on pressing 
the edge of the swelling, and from an abscess by the absence of 
signs of inflammation. A small black punctum, the obstructed 
orifice of the sebaceous follicle, may generally be discovered on 
the surface. Secondary changes. — \. The contents of the cyst may 
undergo decomposition and become extremely offensive. 2. The 
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cyst-wall may become inflamed and suppurate, and be thus cured, 
or a portion of the wall may escape and a sinus ensue, or the 
wound may heal and the cyst refill. 3. One part may give way, 
and the sebaceous matter exude, become hardened, and be pushed 
up from below, and take the form of a horny growth. 4. Granula- 
tions may spring up from the interior of the cyst, and exude as 
a fungating mass resembling an epithelioma. 5. They may 
degenerate into an epithelioma. 6. Their walls maj undergo 
calciflcation. Treatment — They may be removed by — (a) Dissec- 
tion, (b) Splitting them, squeezing out the sebaceous matter, and 
seizing the cyst-wall with forceps and pulling it out. Care should 
be taken not to leave any of the wall behind, or a troublesome 
sinus will remain. Objection is taken by some surgeons to this 



Fia. 23. — A sebaceous cyst divided into halves, and one half emptied of its 
contents. It is sorroonded by a distinct capsule, and is situated in the skin 
proper superficial to the paniculos adiposas. (St. Bartholomew's Hospital 
Museum, No. 3,364 e.) 

method of removal in that the wound may become infected, but 
pFactically such rarely or never happens, (c) Dilating the orifice 
with a probe, and squeezing out the contents. They are apt, how- 
ever, to refill when emptied in this way, unless the cyst-wall is also 
squeezed out or sufficient inflammation is set up to destroy it. 

2. Miuxms cysts are formed by the dilatation of mucous glands. 
They occur in the lips, mouth, labia, and other situations where 
mucous glands exist. In the mouth they constitute one form of 
ranida. The so-called dropsy of the antrum is generally believed 
to be due to the dilatation of one of the mucous glands of the lining 
membrane of that cavity, and the cysts met with at the entrance 
of the vagina to a dilatation of Barth olin's glands. The walls of 
mucous cysts are thinner than those of tlie sebaceous variety ; the 
contents are viscid and mucoid in character, and chlurcsterin is at 
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times present. Treatment — Excision of a piece of the wall, and 
touching the interior with nitrate of silver or other caustic will 
generally cui-e them ; if not, the cyst must be dissected out 

3. Ci/sts formed by the dilatation of special ducts. — As examples 
of these may be mentioned, dilatation of Wharton's duct (ranula), of 
a mammary duct {galatocele), and of a tubule of the testicle (encysted 
hydrocele). For a furtlier account, see Diseases of Regions. 

Q. Extravasation cysts are formed by extravasation of blood 
into closed cavities, as the tunica vaginalis of the testicle 
(hcematocele), &c 

IL Cysts of new formation. 

These are divided into — A. Serous cysts ; B. Blood-cysts ; C. 
Proliferous compound cysts ; D. Implantation cysts ; and E. 
Parasitic cysts. 

A. Serous or simple cysts are thin-walled cysts, lined with 
a single layer of endothelium, and containing a sticky serous fluid. 
They are supposed to be formed by the accumulation of fluid con- 
sequent upon irritation, pressure, &c., in the lymphatic spaces of 
the connective tissue, these spaces subsequently becoming fused 
into a single cavity. Their walls consist of fibrous tissue formed 
by the condensation of the surrounding connective tissue and the 
pressure of the fluid. As examples of serous cysts may be men- 
tioned : — adventitious bursse developed over prominences of bone, 
some forms of ganglion, and simple cysts in the breast, neck, &c. 
By pathologists, however, the serous cysts found in the neck are 
regarded as congenital formatious. Those in the median line 
arise in connection with the remains of the thyro-glossal duct. 
There is no evidence of their being formed by the enlargement of 
pre-existing bursse about the hyoid bone. 

B. Blood-cysts or heematomata may be subdivided into — 

1. True blood-cysts, which are most commonly met with in the 
neck, and consist of thin-walled cysts containing pure blood. Their 
mode of origin is doubtful, but they appear to have some connec- 
tion with the veins, since if tapped they often bleed very freely. 

2. Cysts, formed by condensation of the tissues around a mass of 
extravasated blood. In such the blood may become absorbed or 
organized ; or it may break down and disintegrate, or deposit fibrin 
upon the wall of the cyst ; or suppuration may occur and an abscess 
ensue. They are common in the scalp (cephalha^Tnatoma), on the 
ear {ha^matomu aitris) and in the arachnoid, but may occur in any 
situation after injury. 

The extravasation of blood into serous cavities and into solid 
tumours is also by some included under Haimatoma ; but such 
a chissification is misleading (see Ihvmatocele, Sarcoma). 

C Proliferous compound cysts are cysts containing growths. 
They are most common in the breast and ovary, and will be found 
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more fully described under Diseases of i9ie Breast These cysts 
are deyeloped in connection with the growth of solid tumours, and 
must be distinguished from cystic degeneration, which, as has 
already been shown, is very common in some forms of tumour. 
In the one case, the cysts, which may be regarded as primary, 
contain growths springing from their walls or projecting into them 
from the growth around. In the other case, the cysts are secondary, 
and are produced by the degeneration and softening of the tumour- 
elements, or by the extravasation of blood into the substance of 
the tumour. 

D. Implantation cysts, or traumatic dermoids, as they are 
sometimes called, are believed to be due to the intrusion of small 
fragments of epithelium through a punctured wound into the sub- 
cutaneous tissue, where they grow into a cyst. They occur most 
frequently in the palm of the hand as small painless rounded 
tumours, over which a cicatrix is often found. They contain 
sebaceous matter. Complete removal of the cyst-wall is essential. 

£. Parasitic cysts are such as are formed in the tissues around 
a parasite. Hydatid cysts only are here described ; for an accoimt of 
other parasitic cysts, the student is referred to a work on Pathology. 

Hydatid cysts may occur in any of the tissues or organs of the 
body, but are most often met with in the liver. They ai-e the cystic 
stage in the development of the cestode worm, known as the Tcenia 
echinococcus. This worm in the mature form inhabits the intestine 
of the dog. Thence the ova may accidentally contaminate food or 
water, and so gain admission to the human intestine. The ova are 
then hatched, and the embryo may make its way by the portal vein 
to the liver, or by other channels to some other part of the body, 
where it becomes converted into a cyst The cyst-wall (endocyst) 
is formed of an external laminated elastic layer and of a lining 
membrane, or parenchymaUms layer, composed of cells, granules, 
muscle-fibres, and a water vascular system. Around the cyst a 
6brous capsule (ectocyst) is formed as the result of the irritation of 
the connective tissue, and to this capsule the true cyst- wall is very 
loosely attached. The cyst is filled with a clear or slightly opalescent 
watery fluid containing chloride of sodium, usually booklets and 
a trace of sugar, but no albumen. As the cyst enlarges, vesicles or 
f/rood-capsules Are developed from the lining membrane, and in them 
sroiices, or small cyst-like bodies furnished with four suckers and a 
crown of booklets, are formed. From the brood-capsules secondary 
or daughter cysts may be developed, having the same structure as 
the primary or mother cyst, and in them again tertiary or grand- 
daughter cysts. At times the mother cyst does not contain any 
vesicles or brood-capsules, and is then called sterile. At other 
times, as in the shafts of boues, there may be no mother cyst, a 
condition known as miUtilocular hydatids. The cyst may (1) cease 
to grow, die, and be converted into a putty or mortar-like mass of 
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tissue, undergoing in places calcification ; (2) it may suppurate, Or 
(3) burst spontaneously. The signs of an hydatid cyst of course 
vary according to the situation of the cyst. All that can be here 
said is that, when tiie cyst is in an accessible situation, it gives rise 
to a tense, elastic, more or less globular fluctuating swelling, of slow 
growth, in which, on percussion, a peculiar thrill may be felt, the 
so-called hydatid fremitus. Rupture or puncture may be followed 
by a diffuse erythematous or urticarious eruption. The treatment 
should be preventive and curative. Preventive treatTnent, — Seeing 
that the dog is infected by eating the offal of the sheep or pig, 
in which the worm resides in its cestode state, and that man is 
infected by food or water contaminated by the dog*s excreta, which 
contain the ova of the tSBiiia, the dog should be prevented from 
having access to such food, and if there is any reason for believing 
that the animal has become infected, an attempt should be made 
to destroy the worm and its ova. Thus, the infected annual 
should be purged and given anthelmintics, whilst its kennel should 
be scalded, and its excrement buried or burnt. All green food, as 
water- cress, that runs the risk of being fouled by dogs, should be 
well cleansed before it is eaten. Curative treatment. — ^The cyst 
having been exposed and the capsule or ectocyst opened, the nozzle 
of an irrigator should be passed between the capsule and endocyst ; 
the water separates the true cyst from the capsule, and the cyst 
floats out. The capsule should then be sewn up or stufled with anti- 
septic gauze and left to granulate. Aspiration or puncture is highly 
dangerous, especially in the case of abdominal hydatids. Although 
many cysts have been thus cured, sudden deatii, secondary infiltra- 
tion of the peritoneal cavity with the hydatids, peritonitis, and 
other accidents have followed this treatment. When the cyst has 
suppurated, it should be opened, washed out and drained. 

III. Cysts of congenital origin. 

Congenital cysts may be formed in various ways : — 1. By the 
inclusion of a portion of epiblast within the mesoblast (dermoid 
cysts), 2. By the distension in after life of some foetal structure 
which has not become obliterated in the course of normal develop- 
ment ; for example, encysted hydrocele of the spermatic cord 
developed in an unobliterated portion of the funicular process of 
the tunica vaginalis, cysts in the middle line of the neck arising in 
remains of the thyroglossal duct, and certain broad ligament cysts 
developed from the parovarium. (See Testicle, <Crc;) 3. By the 
inclusion of an imperfect ovum in a part of another embryo. 
Such at least is the origin ascribed to certain cysts containing 
pieces of bone, cartilage, teeth, tkc, occasionally found in con- 
nection with the ovary and testicle. 

Another form of congenital cyst, known as the congenital 
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hygroma or cystic lymphangioma^ is not uncommon. It consists 
of dilated lymphatic spaces with a varying amount of fibrous, 
fatty and ntevoid tissue around, being almost solid or quite cystic 
according to the proportion of the solid elements. (See Diseases 
of Lymphatic Cysts in the Neck,) Hygromata occur in the neck, 
axilla, scrotum, &c. Their origin has not at present been 
satisfactorily explained. 

Of the congenital cysts, the Dermoid only are described here. 

Dermoid cysts are cysts in the walls of which are found all 
the structures constituting the true skin and its appendages, such 
as hair, hair-follicles, sebaceous glands, &c. The contents, which 
resemble sebaceous matter, consist of the secretion of the glands 
in the cyst-wall, and of epithelial debris, and frequently of hair. 
They are often quite unconnected with the skin, and their origin 
is attributed to the inclusion of a portion of the epiblast in the 
mesoblast, an explanation which in the region of the neck and face 
is probably correct, as these cysts are usually formed about the 
outer angle of the orbit, and in other of the situations at which 
in the embryo a cleft or fissure exists between the processes fix)m 
which the face or neck are developed. The cysts of the scalp 
formerly believed to be sebaceous are now held to be dermoid, 
and to be due to the adhesion of portions of the skin-elements to 
the dura which is in contact with the skin in the early embryo. 
As ossification advances between the skin and dura the cyst may 
be completely cut off from either dura or skin, and they may 
then occur as a cyst of the scalp or of the dura ; or ossification 
may not take place in the region of the cyst, in which case the 
cranium will appear as if perforated by the cyst. In some 
dermoid cysts of the ovary, teeth also are occasionally found. 
The origin of these, as of the dermoid cysts of the testicle, are not 
BO obvious. Signs, — The dermoid cyst so commo n near the outer 
an gle of the orbit forms a smooth, je nse, globular tumour, freely 
te oveable imder t heskin, but attacheH~to the" periosteum. It is 
always congenital,^row8 slowly,- and Ihoiigh-genei-ally small may 
attain a considerable size. Treatment, — The cyst should be dis- 
sected out by an incision through and parallel to the eye-brow, in 
order that the scar may be as much as possible hidden. At times 
these cysts send processes beneath the eye-lid, or into the orbit, 
and they have even been known to extend through the bone into 
the interior of the skull. Care, therefore, is necessary in their 
removal. 
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SECTION ir. 
General Pathology of Injuries. 

WOUNDS. 

Wounds are divided into two great classes, tlie opm and the 
subcutaneous. 

Open wounds. — A wound has been defined as "a solution of 
continuity in any part of the body, suddenly made by anything 
that cuts or tears, with division of the skin." Here our attention 
will be confined to the genei^al pathology and treatment of wounds 
of the soft tissues. Wounds of special tissues, as bone, muscle, 
blood-vessels, nerves, ifec , will be further referred to under those 
heads. 

The process of repair in open wounds of tlie soft tissues differs 
according as the wound is incised, lacerated, contused, or punc- 
tured, and according as it is, or is not, kept aseptic, properly 
drained, and protected from infective processes. The healing 
process will, moreover, be influenced by the patient's state of 
health previous to the wound, and the hygienic conditions under 
which he is subsequently placed. Let us first take a general view 
of the process of repair as it occurs in a simple incised wound in 
a healthy subject. Immediately the wound is inflicted there will 
be free haemorrhage varying in amount according to the vascu- 
larity of the part, probably a spouting of blood in jets from a few 
larger arteries, and a more or less general oozing from the smaller 
vessels and capillaries. The haemorrhage from the larger arteries 
having been an*ested, and that from the smaller having ceased 
spontaneously, the wound, if accuiutely closed and kept aseptic 
and at rest with its surfaces in contact, will unite without suppura- 
tion by a process of simple or adhesive inflammation. Thus, the 
edges of the wound for the first day or two may present a very 
faint blush of redness extending for a few lines to perhaps in a 
large wound half an inch or so beyond the incision ; whilst they 
may be slightly swelled, a httle hotter than natural, and tender 
on pressure, but quite devoid of pain. The redness, swelling and 
heat, however, may be so slight as to be almost imperceptible, or 
indeed may be said in some instances not to occur. If an attempt 
were now made to draw the edges apart, they would be found 
adherent to each other, and a few days later firmly united. All 
trace of redness and swelling about the edges will by this time 
have disappeared, a red streak only remaining to mark the line of 
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the wound. This streak grows paler and paler, till ultimately a 
thin white line, which in course of time may become hardly 
perceptible, alone indicates the site of the injury. The above- 
mentioned process, which should be attended by little or no 
constitutional disturbance, is known as healing by the Jjr«£ 
intention^ and is the one which, other things being equal^ is 
always aimed at by the surgeon in the treatment of wounds. If 
the wound does not admit of its surfaces being placed wholly in 
contact, the space left becomes filled with blood, and the wound, 
if kept perfectly aseptic, unites in a way similar to that above 
described, without suppuration. This method of healing, which 
is practically one by the first intention, is known as healing hy 
blood-clot. It is the way in which subcutaneous wounds usually 
unite. Should, however, the wound, whether its surfaces be in 
contact or be separated by blood, be not__kgpt aseptic, the inflam- 
matory redness and swelling of the edges, instead of subsiding 
and disappearing in a few days, will increase and extend for 
some distance around ; the parts then become tense, there may 
be throbbing pain, union fails, and suppuration is set up. In the 
meantime the patient may have a chill or even a distinct rigor ; 
the temperature rises ; the pulse is increased in frequency ; the 
tongue becomes coated, the skin hot and dry, the urine scanty and 
high_coloured, and the bowels confined ; he complains of headache 
anoloss of appetite, and there may be restlessness and want of 
sleep and perhaps slight delirium {septic traumatic fever). If now 
a free exit is established for the pus, or broken-down blood and 
pus, and further septic clianges are prevented, the constitutional 
disturbance subsides, and the surface of the wound becomes 
cover^ wit h gr anulations. The granulations gradually fill up 
the wound, and when the level of the skin or mucous membrane 
is reached, epithelium slowly spreads from the edges of the wound 
over the granulations till they are completely covered in. A red 
scar is thus left at the seat of the former wound, and though this 
in the process of time assumes a white colour, and becomes smaller 
from the contraction of the fibrous tissue into which the granula- 
tions are at length converted, it is of a permanent character. The 
above method of repair is known as healing by the second intention^ 
or by gmntdation. 

In wounds where there is loss of substance so tliut the edges of 
the skin cannot be brought into contact, the cavity becomes filled 
with blood-clot, and, if the wound be kept aseptic, repair occurs 
without suppuration, the blood-clot, though ^ssive, forming a 
nidus in which the process of union takes place. Or, if no blood- 
clot is present, the surface, after the heemorrhage has been stopped, 
becomes glazed over, and a reddish serum slowly escapes ; granula- 
tions ap]>ear, first here and there, and finally over the whole surface 
of the wound, which is then gradually filled up as described above. 
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In lacerated wounds the same process occurs, the dead portions of 
the lacerated tissues, however, being first thrown off in the form 
of sloughs. In flap wounds where adhesion by the first intention 
has failed, after the surfaces of the flaps have become covered by 
granulations the two layera of granulations in contact may unite, 
a mode of healing known as secondary adhesion or union by the 
third intention. Yet again, when a wound has been sealed by blood 
or discharges, it may unite either by adhesive inflammation or by 
granulation, the process being hidden by the scab of hardened 
blood and discharges, on the separatfon of which the wound is 
found soundly healed. It is the common method of healing among 
animals, and is known as liealing under a scah^ or as it was humor- 
ously described by Sir James Paget in his lectures on Surgery, as 
union by no intention at all. 

Thus a wound may heal, 1, by the first intention (a) by adhesive 



Fio. 24. — Diagram represent- 
ing a simple incised wound, FiQ. 25.— Diagram representing an 
immediately after the in- incised wound a few hoars after 
cision has been made. the incision. A. Area of throm- 
bosis — leucocytes making their 
inflammation ; (b) by blood- ^ay *<> ^^e cut surface, b. Area 
clot ; 2, by the second in- ^Jiltf- teTs^U in^^ 
tention, or by granulation; tissues, c. Normal tissues. 
3, by the third intention, by 

secondary adhesion or by union of granulations ; and 4, imder a 
scab. These metliods of healing may now be studied more in 
detail. 

1. Healing by the first intention, (a) By adhesive inflammation, 
— Chiefly as the result of the injury inflicted on the tissues by the 
instrument making the wound, and to a less extent as the result 
of exposure to the cold air and it may be of the irritation of 
strong cliemical antiseptics, a simple traumatic inflammation is 
set up in the layer of tissue bounding the incision (Fig. 24 and 
Fig. 25). As a consequence, stasis and coagulation of the blood 
is induced in the divided smaller vessels and capillaries, and thus 
the htemorrhage from them spontaneously ceases (Fig. 25). 
Immediately around therei&_dilatation of the vessels with retard^ 
flow, prol iferati on of the connective-tis8ue_ cells, and escape of 
leucocytes and liquor sanguinfs. These infiltrate the tissues 
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adjacent to the incision, and pass through the cut lymph-8pa<!e8 on 
to the raw surface of the wound. There coaguhition occurs, the 
lihrin and the entangled corpuscles forming a layer of coagulablc 
lymph between the surfaces of the wound, whilst the serum, at 
first red from the presence of red corpuscles but subsequently 
becoming colourless, drains gr adua lly away. It is this coagulable 
lymph which causes the surfaces of the wound after the first few 
hours to adhere, or to become glazed if the wound is kept open for 
some time before the edges are approximated, as was formerly 
a not uncommon practice. A little further from the line of 
incision there is the usual inflammatory phenomenon of dilated 
vessels with accelerated flow (Fig. 25), thus acuountiug for the 
faint blush of redness and the slight swelling about the edges of 



Pio. 26. — Diagram of an incised 
wound a day or two after the 
inciaioo. The sides of the 
wound united by small round 
cells. 



Flo. 27. — Diagram of an incised 
wound a few days after the in- 
cliion. Loops of capillaries grow- 
ing out from the old capillaries 
and making their way amongst 
the small round cells uniting 
the cut surfaces. At the lower 
part of the figure a loop has 
united with one from the oppo- 
site side. 



the wound. The coagulable 
lymph uniting the surfaces 
of the wound, together with 
the tissues immediately ad- 
jacent to the incision, next 

become softened and finally replaced by the infiltrating lympho- 
cytes and proliferating connective-tissue and endothelial cells, 
which now form a layer of small round cells welding as it were 
the surfaces of the wound together (Fig. 26). The inflamma- 
tion, like all inflammations of traumatic origin, tends to cease 
as soon as the cause is removed. Thus in a day or two it 
subsides, and if a section of the parts were now made, the uniting 
layer of small round cells would be seen permeated by delicate 
new capillaries stretching across from one side of the wound to 
the other (Fig. 27). They are generally believed to be produced 
by loops growing out from the old capillaries, and uniting with 
others similarly produced and growing out from the cnpillariea on 
the opposite side. This vasculaiization of the uniting layer of 
cells accounts for the redness of the cicatricial line, and for the 
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slight hasmorrhage which now occurs if the edges of the wound be 
drawn forcibly apart. As the capillary circulation is established, 
the edges of the wound become pale from the collateral vessels 
being now no longer over-charged. The granulation-tissue thus 
formed is at length developed into fibrous tissue, which, like all 
new fibrous tissue, cpntrftct§, obliterating many of the newly- 
formed vessels. Hence, the gradual paling of the cicatrix, which 
later becomes practically non- vascular. 

(b) By bloodrclot, — When the surfaces of the wound cannot be 
brought together, as is frequently the case in deep wounds, the 
cavity left becomes filled with blood. The blood clots, and, if the 
wound is kept aseptic, healing proceeds in a similar manner as 
described above. The clot remains passive ; the surfaces of the 
wound between which the blood-clot lies become sealed by lymph ; 
leiicocytes and lymphocytes invade the clot and destroy the red 
corpuscles ; l arge_ cells derived from the endothelium and connec- 
tive-tissue cells follow, dispose of the leucocytes, and then develop 
into connective-tissue. Subsequently vascularization and «till 
later contraction take place as in wounds in which the surfaces 
arc in contact.. 

Healing by the first intention may be prevented by — 1. Much 
contusion of the edges of the wound, with consequent death of the 
tissues bounding the incision ; 2. The presence of a septic foreign 
body in the wound ; 3. A greatly lowered vitality of the tissues, 
as from broken health, abuse of alcohol, diabetes, bad hygienic 
surroundings, bruising of the parts, rough sponging, or use of too 
strong antiseptics ; 4. The parts not being kept at rest with the 
surfaces of the wound in accurate apposition ; 5. Ineflftcient drain- 
age whereby the serum squeezed out from the coagulating material 
is allowed to collect in the wound and cause tension ; 6. Neglect 
of antiseptic precautions and consequent decomposition of the 
serum or the infection of the wound by some of the specific micro- 
organisms introduced either at the time it was inflicted or subse- 
quently. Under any of the above circumstances the inflammation 
may be kept up, the pyogenic micrococci may gain a footing, and 
further infiltration of leucocytes and proliferation of tissue-elements 
take place ; the small-cell-exudation uniting the wound then breaks 
down into pus, the flaps separate, and suppuration is established. 
Supposing the cause of the inflammation to be now removed, healing 
by the second intention will ensue. 

2. Ilealintj by the secomi intentifm. — New vessels grow out among 
the lasers of small round cells forming the exposed surface of the 
wound, and granulrttion-tissue is thus formed (Fig. 28). The 
j^rowth of granulations, other things being equal, exceeds the 
breaking down of the superficial layers of cells, and the woimd is 
giadually filled up. Epithelium derived from the old epithelium 
at the edges of the wound gradually spreads over the surface of 
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the granulations ; but new sweat and sebaceous glands, hair 
follicles, papillse and lymphatics, are not formed. The cicatrix, at 
first red from the abundance of the capillaries in the granulation 
tissue, becomes pale as these are obliterated by the contraction 
of the fibrous tissue into which the granulation -tissue is converted, 
and though, in the course of time, in consequence of the fibrous 
contraction, it becomes smaller, a permanent scar will remain. 

In wounds attended with loss of substance, a traumatic inflam- 
mation is set up in the tissues immediately adjacent to the surface 
of the wound, and the conditions for healing being otherwise 
fovourable, a coagulable material, as described above, is formed 
over the surface, and the serum drains away. Loops of new 
capillaries, derived from the old, spring up amongst the cells 
replacing the coagulable exudation and softened adjacent tissues, 
and the wound heals and cicatrizes as has just been described. 
If the wound is filled with blood the clot undergoes the same 
changes described under healing 
by blood-clot, the surface of the 
clot, however, forming a protec- 
tive layer whilst the invasion of 
the rest of the clot is going on. 
Finally, epithelial cells grow out 
from the edges of the wound 
below the protective layer of clot, 
so that when this falls off or is 
removed the surface is found re- 
stored. Where there is much Fio. 28.— Diagram of granulating 
laceration or contusion of the wound. 

surface of the wound, the dead 

tissues are first cast off by ulceration in the way mentioned under 
Gan^ene. 

3. Healing by the third intention. — When the two layers of 
granulations covering the flaps of the wound are placed and kept 
in contact, the capillaries in the one layer meet with those in the 
other, and so establish a vascular connection between the two 
flaps, and the healing of the wound then proceeds in the way 
described under union by the first intention. 

4. Healing under a scab, — The minute changes of healing under 
a scab require no special description. 

Treatment of wounds. — The general principles which should 
guide us in the treatment of wounds will be considered under the 
following heads : — 1, Arrest of haemorrhage ; 2, Cleansing of the 
wound and removal of foreign bodies; 3, Drainage ; 4, Closing the 
wound and keeping it subsequently at absolute rest ; 5, Preven- 
tion of putrefaction, fermentation, and infective processes ; and 
6, Constitutional treatment. 

1.. The arrest of hcemorrliage is considered separately at p. 121. 
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2. The cleansing of tJie tvound and removal of foreign bodies should 
be done with all gentleness, so as not to bruise the tissues more 
than can possibly be avoided, their vitality being already lowered 
by the incision through them. Thus the wound should not be 
sponged or rubbed more than is absolutely necessary, but a stream 
of water previously boiled, or if preferred containing some efficient 
antiseptic, as coiTOsive sublimate (1 in 1,000), allowed to run through 
it to wash away any blood-clot, or in the case of accidental wounds 
any dirt or other foreign substance that may have gained admis- 
sion. Before cleansing an accidental wound the skin wround 
should be first rendered thoroughly aseptic in the way mentioned 
in preparing for an operation, the woimd in the meantime being 

^/y,^, temporarily covered with antiseptic gauze. If this is not done, 
, , the wound after the cleansing may be reinfected by the septic 
r<t4.iP skin surrounding it. If the wound is deep or irregular, it should 
be irrigated, care being taken when the skin- wound is small not 
to cause any forcible distension for fear of driving the fluid into 
the interstices of the tissues, where it may act as an irritant and 
set up inflammation. Foreign bodies, as glass, splinters, bullets, 
&c., if lodged in the wound, should be picked out by forceps or other 
suitable instrument. 

3. Drainage, — Where a wound is quite superficial, and in some 
situations where the parts are very vascular, as about the face, 
and for moderate-sized wounds in which the surfaces can be kept 
in contact by pressure, drainage is not necessary. Such wounds 
may be completely closed if clean cut and moderately small ; or a 
stitch may be omitted at one end ; or a loop of pewter wire inserted, 
but only deep enough to keep the edges of the skin apart at that 
place. If, however, the wound is large or irregular or lacerated, 
and the surfaces cannot be kept in contact, or it is doubtfid if it 
has been made aseptic, efficient drainage of the wound is of the 
greatest importance. Its object is to promote the free escape of 
the serum, which, as we have seen, is squeezed out during the 
first twenty-four hours from the coagulable exudation formed 
upon the surface of the divided tissues as the result of the 
traumatic inflammation. If this serum is allowed to collect in 
the deeper parts and irregularities of the wound, it not only 
mechanically separates the surfaces and gives rise to tension, a 
cause in itself of the continuance of inflammation and hence of 
the non-healing of the wound, but is also liable to undergo 
decomposition and putrefaction, and form a suitable nidus for the 
growth of pyogenic micro-organisms. Now the coagulable cellular 
exudation, being living tissue, resists the agents ^vhich determine 
putrefaction. Not so the serum. In this we have a fluid con- 
taining dead animal matter, and as the other conditions favourable 
for decomposition are also present, viz., a temperature of about 
lOO'^, and a sufficient supply of water and oxygen, the addition 
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of a ferment only is required to set it up. If decomposition or 
fermentation then is suffered to take place through not keeping 
the wound aseptic, or the pyogenic micrococci are allowed to 
enter, the freshly-divided tissues, not as yet sealed by traumatic 
inflammation, permit the products of decomposition or of the 
micrococci to soak into the tissues around, setting up locally a 
septic or spreading inflammation, whereby the coagulable cellular 
exudation, temporarily holding the surfaces of the wound in 
apposition, is destroyed, and healing by the first intention is 
prevented. In the meantime the products of^ decomposition may 
pass into the blood, and give rise to the constitutional state known 
as septic traumatic fever , or if the dose of the poison is large, to 
saprsemia or septic intoxication ; and this is the more likely to 
occur if the wound has been closed, so that the decomposing serum 
is pent up under some degree of tension. If therefore the wound 
is very large and deep, or lacerated or irregular, and we are 
doubtful as to its being aseptic, a drainage-tube or tubes should 
be placed in it, and brought out at the most dependent part, the 
incisions, if the wound is made in an operation, being so planned 
as to allow as much as possible of a dependent drain. For smaller 
wounds it may be sufficient to place in them a leash of horse-hair 
or of catgut, a piece of gutta-percha tissue, or a sti-and or two of 
pewter wire or strip of gauze. The drainrtube if kept in too long 
will actas a Joreign body, set up inlSmmation, and give rise to a 
suppurating sinus along its tract. It should therefore be with- 
drawn" as soon as the seru m cea ses to be squeezed, out from the 
coagidating material — 1.«., in from 'twe nty-f our to forty ^eigbt 
hours, according to the size of the wound. ITie drain-tube should 
consist of red -rubber tubing, varying in calibre according to the 
size of the woimd. It should have lateral holes cut in it to facili- 
tate the escape of the discharge, and should be made thoroughly 
aseptic by boiling, and should then be kept in some antiseptic 
fluid. It had better be passed through the first layer of dressing, 
and its mouth surrounded by some absorbent material to take 
lip the discharges. Where the wound is deep, the tube should 
be secured by a safety-pin or by an aseptic thread, lest it slip 
in, and, becoming lost in the depth of the wound, subsequently 
act as a foreign body. Tubes of decalcified bone have been used 
in the hope that they would become absorbed, and so prevent the 
necessity of disturbing the dressings ; but they do not appear to 
have had the desired effect. Many surgeons now seldom or never ^K 
use drain-tubes. I only use them myself under the conditions 
stated above. Where they are dispensed with the skin-wound is 
then not as a rule tightly closed, and the deeper parts of the 
wound are maintained in close apposition by means of buried or 
deep sutures and the application of firm pressure over a thick 
layer of absorbent and antiseptic dressing. 
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4. Closure of the wound. — The surfaces should be placed in 
contact, and the edges accurately united by suture, strapping, or 
a bandage. Where the wound involves different layers of tissue, 
muscle and fascia should be united, each to each, by aseptic 
sutures. In uniting the edges of the wound, care should be taken 
to see that the skin is neither inverted nor everted, and that the 
sutures, whatever form is used, are only tied sufficiently tight to 
keep the edges in apposition. All tension should be avoided as this 
in itself is a fertile cause of inflammation. The sutures may consist 
of silk, silk-worm gut, horse-hair, catgut, kangaroo-tail tendon, 
or silver wire. All kinds have their advantages and disadvantages, 
and are variously required in different cases. Thus, silver wire is 
unirritating and perfectly non-absorbent, but causes pain on 
removal, and, as it is quite unyielding, is apt, from the swelling 
of the parts, to cause tension and inflammation if left in too long. 
Catgut is useful in that its deeper parts become absorbed, and 
therefore does not require removal. For this reason it is often 
inapplicable, asjt gives way too soon. Catgut when chronaicized 







)w.,. 



Pio. 29. — Sargical needles and hare-lip pin. 

resists absorption for many days, and forms an admirable suture. 
, Jt is difficult, however, to ensure it being aseptic, and it is 
therefore abandoned completely by many surgeons. Horse-hair is 
non-absorbent, and is also nou-absorbable ; it has the additional 
advantage of being slightly yielding as well as sufficiently sup- 
porting. It is very useful when a delicate suture is required, as 
in wounds about the face. Silk forms a strong suture, but 
possesses the disadvantage of being absorbent and thus of becoming 
saturated with the discharges, so that, if decomposition takes place, 
it will act as an irritant. Further, unless tied tightly, in which 
case it is apt to produce tension, it yields too much. At the 
present day, however, silk-worm gut, fine silk, and horse-hair are, 
on the whole, the favourite sutures. Sutures may be made aseptic 
by boiling, or by soaking for twenty- four hours in 1 in 600 
perchloride of mercury solution. They may then safely be kept 
in carbolic lotion (1 in 20) or in absolute alcohol 3 parts and 
perchloride of mercury solution (1 in 200) 2 parts. 

The sutures are introduced by various forms of surgical needles, 
curved and straight, bayonet- spear- and chisel-pointed (Fig. 29), 
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the needle beiug conveniently passed by one of the many forms of 
needle-holder (Fig. 30). The methods of applying sutures ai-e very 
numerous. The two chief forms of sutures used in ordinary wouuds 
are the interrupted^ the suture being tied or twisted at each stitcli 
and cut off short, and the continuous, one suture being used 
throughout without being cut. Among the special forms may be 
mentioned the twisted, the button, the quilled, the Lembort, the 
Jobert, the Halsted (Fig. 31), and the Czemy, which are referred 
to under those wounds where they are specially indicated. The 
other methods of closing wounds, as by styptic colloid, iodoform ized 
collodion, and collodion, are useful in wounds about the face, and 
where the wound is small. Having closed the wound, the parts 
should be placed as far as is possible at absolute rest, and supported 
by firm but elastic pressure to ensure the deeper surfixces being in 
apposition. 

5. Prevention of putrefactiony fermentation^ and infective processes 
occurring in the wound. — Putrefaction and fermentation are best 
prevented by thorough asepsis, or by efficiently draining the 
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Fio. 30. — CoDTenient Fio. 81.— Halsted's suture. 

De«dle-holder. 

wound, or by keeping the surfaces in contact by firm pressure, as 
there is then no material pr^ent in the wound wherein decomposi- 
tion can occur. Antiseptics are adopted by most surgeons as an 
extra precaution, and are especially necessary where thorough 
asepsis caimot be insured, or drainage or efficient pressure, as in 
some forms of compound fracture, wounds of joints, <$:c., cannot be 
employed. 

Disinfectants and antiseptics. — There are chemical and physical 
agencies which restrain the growth of bacteria, and thus prevent 
their exercising any harmful influence without actually killing 
them. Such agencies are called antiseptics. There are also 
agencies which destroy the life of bacteria: these are called </^rwi- 
cides or disinfectants. All the latter, in lesser degrees of strength, 
act as antiseptics. In all cases the length of exposure to the 
influence in question must be taken into account. The resistance 
ofiered to disinfectants by a given micro-organism varies enormously 
according to whether it does or does not form spores, for bacterial 
spores are amongst the most resistant of living objects. Spores 
are formed by some pathogenic species (the bacilli of anthrax and 
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of tetanus), but they are not formed by any micrococci, nor indeed 
by the great majority of the bacteria against which the surgeon 
has to contend. An absolute disinfectant is one capable of 
destroying the most resistant spores in a certain specified time. 
It will be seen from what follows that such absolute disinfection 
cannot in practice be secured in the case of living tissues, since 
the tissue-cells are probably much less resistant than the bacterial 
spores. The surgeon may, however, be well content if he can 
secure the destruction of non-sporing bacteria and an inhibitory 
effect upon the growth of all. The subject of antiseptics cannot here 
be considered in detail, but it may be useful to add a few facts con- 
cerning the disinfectant and antiseptic agencies in most common use. 
Heatf and especially steam under pressure, is the safest steriliz- 
ing agency at our command for instruments, sponges, bedding, 
clothing, and other surgical accessories. The thermal death-point 
for bacteria which form no spores lies as a rule between 50° and 
60° C, the time of exposure being ten minutes. Spores, however, 
may withstand the temperature of boiling water for five or even ten 
minutes. The two chemical substances which are chiefly used as 
an tiseptics are perchloride of mercury and carbolic acid . Ferchlcride 
of mercury (corrosive sublimate) is the most powerful and reliable 
of chemical agencies in ordinary use, though the biniodide of 
mercury is even more energetic in its action. The perchloride is 
ueua'ly employed in a solution of the strength of 1 in 1,000, and 
if we take the destruction of anthrax spores as a reliable test 
exposure to this solution for two to four hours is requisite to secure 
absolute disinfection. But ordinary non-sporing bacteria are killed 
by it almost instantaneously, as indeed they are by much lesser 
strengths. As an antiseptic, perchloride of mercury is active in 
very dilute solutions. Koch found that the gro\^th of anthrax 
bacilli was restrained by one part in 300,000. There are, however, 
certain drawbacks to the employment of mercurial salts such as 
the perchloride. They are highly poisonous, and, if absorbed, 
may lead to impleasant effects : they combine with albuminous 
substances to form inert bodies of no antiseptic value, so that in 
the presence of blood or wound secretions much of their power is 
lost : and they damage instruments or other metallic bodies with 
which they may be brought in contact. Carbolic acid (phenol) is 
far less powerful than perchloride of mercury, but is less poisonous 
and not so much aflected by the presence of albuminous material. 
The strongest solution which can conveniently be used is of the 
strength of 1 part in 20. Anthrax spores are not certainly killed 
till they have been exposed to this for twenty-four hours, but non 
sporing bacteria are killed by an exposure of five minutes or less. 
One part in 500 exercises a marked restraining influence upon 
bacterial growth. The f)resence of oil interferes with the antiseptic 
action of carbolic acid : curbolized oil is practically useless. 
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Such substaDces as iodoform and boric acid are of much less 
value : they exercise some antiseptic action, but are unreliable as 
disinfectants. 

It is questioned by some surgeons, however, whether antiseptics 
do not endanger the vitality of the tissues ; they trust therefore 
merely to asepsis, t.e,, absolute cleanliness, and have abandoned 
all antiseptics. 

But we have to guard, not only against the decomposition of 
the discharges, but also against the entrance of infective micro- 
organisms conveyed by instruments, sponges, the surgeon's or 
nurse's hands, or by the air when an infectious case is in the ward. 
The precautions that should be taken to ensure an operation 
wound running an aseptic course may be considered under the 
following heads : — (a) Preparation of instruments and sponges. — All 
instruments should be carefully cleansed after use before they are 
put away, and before being used again they should be sterilized 
by boiling them for at least five minutes in water to which 1 to 3 
per cent, of bicarbonate of soda or caustic soda has been added, or 
by passwg them through the flame of a spirit lamp, or laying them 
in the steam sterilizer. Before the operation they should be 
placed in carbolic acid lotion (1 in 20), and whilst in use in carbolic 
acid lotion (1 in 40). Each instrument as finished with should be 
replaced in the lotion. Should one instrument accidentally fall 
on the floor or come in contact with the patient's clothes 
or other unsterilized substance, it should not be used again 
till it has been reboiled. Sponges, except new ones, had better not 
be used at all, but dabs of sterilized cotton-wool, which can be 
destroyed immediately after the operation. Personally, I much 
prefer sponges, as they are softer and soak up blood much better 
than any other material with which I am acquainted. New 
sponges after thorough cleansing from sand, t&c, should be kept 
in carbolic acid (1 in 20). I never use them for a second operation, 
as althoiigh with care they may be so cleaned and disinfected as 
to render their use quite safe, there always seems to me to be an 
element of risk in that an imperfectly disinfected sponge might 
get accidentally mixed with aseptic ones. During the operation 
the sponges should be passed to the surgeon in a sterilized bowl 
after being washed and placed in corrosive sublimate solution 
(1 m 1,000). (b) Sterilization of tfie hands. — The hands of the 
surgeon, assistants, and nurse should be scrupulously cleaned by 
thoroughly washing for five minutes or so in soap-and-water, the 
nails, previously well pared down, being cleansed with an aseptic 
nailbrush. They should be then further purified by dipping them 
into a lotion of biniodide of mercury (hyd. biniodidi grs. xl., pot. 
iodidi grs. xl., spt. vini. rect. Oj.) for a few minutes, and then 
rinsed in carbolic acid (1 in 20), or coirosive sublimate (1 in 1,000). 
When sterilized, they should not be dried except on a sterilized 
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towel, and should not be allowed to touch anything save the 
sterilized instruments and sterilized area of the operation wound, 
(c) Preparation of the operation area. — Previous to the operation the 
psirt should be shaved, if necessary, and washed with soap-and- water 
and scrubbed with an aseptic brush for some distance around where 
the woimd is to be made, and afterwards with carbolic acid (1 in 20), 
or corrosive sublimate (1 in 1,000), and where greasy, with 
turpentine or ether. An antiseptic dressing should then be applied 
and kept on till the patient is on the operating table. Before the 
dressing is removed, sterilized towels wrung out in warm carbolic 
lotion (1 in 20) should be arranged around the part where the 
wound is to be made so as to prevent the clothes coming into 
contact with the wound, the wetting of the patient's clothes being 
prevented by placing aseptic mackintosh cloths beneath the 
carbolized towels. In place of carbolized towels, dry towels fresh 
from the sterilizer are preferred by some. To prevent any contact 
of the wound with the surgeon's clothes, the surgeon should 
remove his coat, roll up his shirt-sleeves, and clothe himself with 
a sterilized linen pinafore. On the removal of the dressing the 
parts should be again sponged with the antiseptic — carbolic lotion 
(1 in 20) or corrosive sublimate solution (1 in 1,000), or better with 
the biniodide of mercury and spirit lotion, (d) Treatment of tlie 
tpound during operation, — The wound should be irrigated from 
time to time with corrosive sublimate (1 in 2,000), carbolic acid 
(1 in 40), or with boiled water, and the surgeon's and assistant's 
hands cleansed from blood by dipping them now and again in 
boiled water or antiseptic solutions. At the end of the operation 
the wound should be finally irrigated before being closed. 

In a work of this character it would be impossible to attempt any 
description of the numerous methods of dressing wounds which 
have been, or are at the present day, in use, and to adequately 
discuss the advantages claimed for them, and the disadvantages 
which all of them to a greater or less degree possess. The objects 
aimed at in the selection of a dressing are — 1, that it should be 
absorbent, so as readily to soak up the discharges drained off from 
the wound ; 2, that it should promote the drying of the wound ; 
3, that it should be antiseptic or aseptic; and hence, 4, that it 
should not require frequent changing, since such necessarily dis- 
turbs the wound and therefore deprives the tissues of that rest 
which is so important in promoting physiological repair. The 
materials most frequently used are gauze or cotton-wool, impreg- 
nated with sal alembroth or the double cyanide of mercury and 
zinc, or simply sterilized by dry heat or superheated steam. My 
own plan is to dress the wound with several layers of the double 
cyanide gauze moistened in carbolic lotion (I in 40), over 
which is placed dry gauze and a thick layer of dry sal alembroth 
or sterilized wool. Wiiere the skin is very irritable a layer or two 
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of iodoform gauze may be placed next to it beneath the other 
dressing. Firm compression with a bandage is then applied. 
The woimd is now left absolutely at rest till healing is thought 
to have taken place. The temperature and pulse shoiUd, of course, 
be carefully watched, as if they indicate any abnormality in the 
process of healing, or if there is local pain or uneasiness, the 
wound should be looked at and the dressings re-applied should all 
appear well, or a stitch or two first removed should there be any 
tension or redness, and any collection of serum or blood thus 
allowed to escape. If suppuration threatens, or has actually 
occurred, more or all Jhe^stitches should be removed and a hot 
boracic poultice applied, or the wound filled with iodoform gauze 
frequently changed. When the wound runs the normal aseptic 
course the stitches may be removed about the tenth day. * 

6. Constitutional treatment, — Whether the wound is received 
accidentally, or is inflicted in the form of an operation, much of the 
surgeon's success will depend upon judicious constitutional after- 
treatment ; and, indeed, in the latter case, in great measure also 
upon the preparation of the patient. Where the wound is large 
and there has been much hsemprrhage, the condition known as 
shock, and the constitutional symptoms de|>ending upon severe 
loss of blood, will probably ensue (see Shock and Haemorrhage). 
For the wound to do well it is important that the patient should 
be placed under the best possible hygienic conditions. He should 
have an abundant supply of fresh air, the secretions should be 
regulated, and the diet carefully supervised. Thus, he should 
have quite fifteen hundred cubic feet of air, and this should be 
changed by efficient ventilation at least three times every hour. 
The windows, in addition, except in very severe weather, should be 
opened at regular intervals, in order to thoroughly flush out the 
room ; but draughts must be avoided, and the temperature of the 
room maintained at a uniform degree of about 60° F. A horse-hair 
mattress should be employed, and a draw- sheet placed on the bed. 
The room or ward should be scrupulously clean ; there should be 
no curtains to the bed and windows, or fixed carpet on the floor, 
and nothing under the bed to interfere with the free circulation of 
air. The bowel s should be kept regu lar by small doses of confection 
^ ' ad 



of senna or of the compou nd_ 1 i^uorice powder, or by one of the 
laxative mineral waters j~the secretion of the skin promoted by 
washing, which may be done without unduly exposing or wet- 
ting the patient ; and sleep induced, if necessary, by bromide of 
potassium, bromide of ammonium, paraldehyde, urethane, chloral, 
sulphonal, or opium, or by subcutaneous injections of morphia. 
The patient must be kept cheerful by books, newspapers, &c. The 
diet for the first few days should be limited to milk, weak beef-tea, 
or chicken broth, and gradually increased if the temperature remains 
normal and as the digestive functions regain their power. Where 
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the strength has been much reduced previous to the operation, or 
the operation has been severe, or the shock marked, or hsemorrhagc 
free, or suppuration has ensued, stimulants, varying in amount 
according to the state of the pulse, temperature, and tongue 
should be given. The chief indications for stimulants may be 
said to be — a rapid and feeBIe pulse, dry tongue, and hi^h tempera- 
ture. The treatment necessary for the various complications 
that may attend the healing of wounds are given under Inflam- 
mation, Suppuration^ Erysipelas, Ac, As regards the preparation 
for operation, where this is not one of emergency the patient should 
be placed at rest for a few days, and kept cheerful and in good 
spirits, and put on nourishing but unstimulating diet. In the 
meantime his digestive, alvine, renal, and cutaneous functions 
should be regulated by appropriate means, the bowels being cleared 
the day before the operation by a dose of castor-oil or other mild 
purgative, and the rectum the morning of the operation by an 
enema if the operation is to be on the geni to-urinary organs or 
abdomen. If a general anaesthetic is to be given, nothing what- 
ever, not even a cup of tea, should be taken for four or five hours 
(less for a child) previous to the operation, but if the patient is 
weak, a nutrient enema with brandy may be administered. Where 
the strength is much reduced by long-continued suppuration or 
chronic disease, efforts must be made to improve the general health 
by nourishing diet and the judicious employment of stimulants. 

Varieties of open wounds. — Open wounds are divided into 
incised, lacerated, contused, punctured, and poisoned. 

Incised wounds are such as have their edges evenly divided and 
their surfaces smoothly cut. They are usually inflicted by sharp 
instruments, and are those commonly made by the surgeon in 
operating. The danger which is particularly liable to attend them 
is haemorrhage. Healing is generally accomplished by the first 
intention, provided the proper means are employed. Treatment — 
What has been said under the treatment of wounds generally, 
applies especially to this variety. 

Lacerated tvounds are those in which the tissues forming the 
surface and edges of the wound are irregularly torn. They are 
commonly caused by street or railway accidents, machinery, or 
by the goring and bites of animals. There is usually but little 
haemorrhage, in consequence of the vessels being torn rather than 
cut across. The chief dangers are profuse suppuration, tetapus, 
sapraemia, erysipelas, and extensive scarring. Healing is generally 
accomplished by the second intention, the dead portions of the 
lacerated tissues being first thrown off" by ulceration in the way 
described under Gangrene. In some situations and under favour- 
able conditions, however, a large part of the wound may heal by 
the first intention. Treatment. — Special attention should be paid 
to the cleansing of the wound and establishing a free drain. Any 
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portions of the tissues which have obviously lost their vitality 
should be cut away. Suture s should not as a rule be applied, but ::^'n » ^^^ ^' ' 
the wound should be dressed by filling it with iodoform gauze, (^^J j-f^'^ 
and the parts placed at rest. j.v/ . » , 

Contused toounds are those in which the tissues forming the sur- 
face and edges are extensively bruised. They are usually made 
with blunt instruments or with such agents as distribute the force 
over a large surface. There is commonly considerable extravasa- 
tion of blood amongst the bruised tissues, though usually but little 
external hfieraorrhage. The chief dangers are extensive inflana- 
mation and^ sloughing, secondary haemorrhage^ on the separation 
of the sloughs, spreading gangrene, erysipelas or diffuse cellulitis, 
tetanus, and, later, scarring. A combination of laceration and 
contusion is frequently present. Healing is generally accomplished 
by the second intention. The treatment is similar to that of 
lacerated wounds. Any portions of skin which have not lost 
their vitality should be preserved, especially if the wound involves 
the scalp or face. 

Punctured wounds are those in which the depth is much greater 
than the breadth. They are usually produced by sharp-pointed 
instruments, bayonet or sword thrusts, and stabs. The chief 
dangers are haemorrhage, penetration of important cavities, as the 
thorax, abdomen, or a joint, injury of a large blood-vessel or nerve, 
and subsequently deep suppur ation in consequence of sepsis and 
tlie retention of the discharges in the deep portion of the wound. 
Punctured wounds usually unite by the second intention, owing 
to the difficulty of keeping the deeper parts of the wound in con- 
tact and of preventing sepsis and the collecting of serum and later 
of pus. Treatment. — The wound should be syringed out with ^. 
carbolic lotion (1 in 20), and, if the surfaces can be kept in con- - 
tact by bandaging, the external opening closed by a collodion 
or gauze dressing ; otherwise it had better be plugged with anti- 
septic gauze, or the external opening prevented from closing by 
a plug of gauze or a drain-tube inserted just through the 
external opening. If there is severe arterial haemorrhage which 
cannot be controlled by carefully applied pressure, or evidence of 
a large nerve having been severed, the wound must be converted 
into an incised one, and the bleeding vessel or injured nerve treated 
in the way described under Wounds of Arteries, Veins, Nerves, dec. 
For the special treatment required where a joint or a visceral 
cavity has been penetrated, see Injuries of Regions. 

Poisoned wounds. — Dissection and post-mortem unmnds. — Dis- 
section wounds are of frequent occurrence, but seldom give rise 
to any serious trouble, unless the body from which the poison 
is received is fresh, when the risks are similar to those attend- 
ing wounds received in making post-mortem examinations. Po#<- 
mortem wounds owe their virulence to inoculation with infective 
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micro-organismswhich are capable of multiplying in the tissues or even 
in the blood, and so setting up true infective inflammation and blood, 
poisoning. These micro-organisms are crowded out or replaced, aa 
decomposition of the corpse sets in, by the bacteria of putrefaction. 
Hence the longer the body has been kept, the less dangerous the 
wound, as these bacteria are merely capableof inducing a local inflam- 
mation, and not a true infective process. The most dangerous 
wounds are those received whilst examining bodies in which death 
has recently resulted from septicaemia, pyajmia, difl'use or puerperal 
peritonitis, and erysipelas. The effects of a wound received in 
dissection, or in post-mortem inspection, will depend in some degree 
upon the health of the operator ; if strong and vigorous he is better 
able to resist the toxic effects than when debilitated by prolonged 
study or work in a hospital ward. On the other hand, persons 
acclimatized to the dissecting or post-mortem room are less liable 
to be affected than those who have but i*ecently been engaged there. 

The sigTis^ as might be expected from what has been said above, 
vary considerably, depending, as they do, upon the nature of the 
poison received from the corpse and the previous state of the 
operator's health. Thus : 1. A pustule may form at the seat of 
inoculation, and, after breaking and scabbing, leave a raised, 
indolent, painful red sore, which may exist for months, in spite of 
treatment. 2. The scratch or wound may become inflamed, the 
superficial and perhaps the deep lymphatics implicated, and the 
axillary glands enlarged and painful, this condition being attended 
by sharp constitutional disturbance, often preceded by a rigor. 
Siippuration generally occurs at the seat of inoculation, and 
sometimes also in the axillary glands. The prognosis is usually 
good. 3. With or without the local signs of the preceding form, 
severe constitutional symptoms may set in, beginning with a rigor, 
and rapidly assume a typhoid character. Diffuse suppuration 
occurs in the axillary glands, and may spread to the neck and 
side of the chest. The prognosis is very unfavourable, the patient 
often dying in from one to three weeks, or only recovering after 
a tedious convalescence, and then, probably, with a broken consti- 
tution. 4. Diffiise celUilar, or cellulo-cutaneous erysipelas may 
be set up at the seat of inoculation, attended with the usual con- 
stitutional symptoms of these affections, and" may rapidly spread 
up the limb and terminate in gangrene and death. The axillary 
glands in this form are not usually affected. 5. In addition to the 
local suppuration, a pyucnnc state, with the formation of metastatic 
abscesses in various tissues and organs, sometTmes occurs. 

Treatment. — Immediately on its infliction the wound should be 
sucked, and cleansed by a stream of cold water, and bleeding 
encouraged and absorption prevented by tightly binding the part 
abovi3 the wound. Where the corpse is recent and death is known 
to be the result of some infective disease, the wound should be 
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washed in strong carbolic or corrosive sublimate lotion (some 
recommend its cauterization witb pure carbolic acid, caustic 
potash, or nitrate of silver), and then dressed and protected from 
further infection. If a wart or indolent sore form, it should be 
destroyed by nitrate of silver, acid nitrate of mercury, or other 
caustic, and the patient's health improved by tonics and change 
of air. If an infective inflammation be set up, the wound should 
be freely incised, and any abscess that may form in the axilla, or 
elsewhere, opened early ; indeed, if there is much tension or 
brawniness ol the parts, incisions should be made before pus has 
formed. The bowels in the meantime should be cleared by a brisk 
purge, and the strength supported by nourishment and stimulants. 
If spreading gangrene supervenes, amputation as far as possible 
from the spreadTng ecTge shoiUd be at" once performed, aud if it is 
due to streptococci the antitoxin should be administered. 

Stings ojtnsects sometimes cause troublesome local inflammation, 
which may ocaisionally assume a diffuse and septic character, and 
where a large extent of surface is stung, as by a swarm of bees, 
may be attended with symptoms of severe depression. Stings of 
the throat occasionally occur from swallowing a wasp, and are 
liable to be followed by oedematous laryngitis. Flies, it would 
appear, may sometimes be the carriers of infection from feeding on 
putrefying material. Thus, the poison of septiccemia, erysipelas, 
cellulitis, <fec., may be inoculated in this way. Treatment. — The 
application of ammonia will at once relieve pain. Where there is 
severe depression, ammonia or alcohol must be administered. 
Scarification, intubation of the glottis, or even laryngotomy, may 
become necessary in severe stings of the throat 

Snake-bites, — The bites of poisonous snakes, other than the adder, 
arc fortunately rare in this country. The bite of the common 
adder is seldom fatal. It is attended with much collapse, nausea 
or vomiting, great pain in the part, sw elling of the affected member, 
subsequent discoloration from blood-extravasation, and occasionally 
inflammation and suppuration. The treatment consists in sucking 
the part where practicable, applying a bandage tightly above the 
bit€ to prevent absorption of the poison, and the internal adminis- 
tration of stimulants. The local application of hypochlorite of 
calcium solution (1 in 60) or of liquor potassaB or permanganate of 
potash, the injection of ammonia into the veins, and excision of the 
bitten part are recommended. Recently an antitoxic serum has 
been prepared from immunized animals by Calmette and Fraser 
which, if at hand, should certainly be used. For an account of 
the more serious symptoms attending the bite of the cobra and 
other venomous serpents of tropical countries, a larger work must 
be consulted. 

SuboutaneouB wounds. — A wound, whether it be of the 
connective tissue, bone, muscle, tendon, or other structure, is 
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said to be subcutaneous when the skin or mucous membrane 
remains intact. Such wounds differ from the open in that they 
heal bj .adhesive inflammation without suppuration, since as long 
as the skin or mucous membrane covering the wounded part is 
unbroken, septic processes are effectually prevented. Moreover, 
they are attended by but little, if any, constitutional disturbance. 
They will be further described under Rupture of Muscles and 
Tendons^ Simple Fractures^ <kc. 

Diseases of oicatrioes. — The cicatrices left on the healing of 
a wound are liable to certain affections which may be enumerated 
as : — 1, painful cicatrix, due to involvement of the nerve endings 
in the scar tissue or pressure of the scar on the bulbous end of a 
divided nerve ; 2, depressed or contracted cicatrix, often met with 
after burns, tuberculosis, and syphilitic ulceration, due to the 
adhesion of the scar to the underlying structures or to excessive 
contraction ; 3, warty cicatrix ; 4, thin cicatrix ; 5, ulceration ; 
6, keloid ; 7, epithelioma, and 8, more rarely sarcoma. 

Keloid, also known as false or A liberies keloid^ is an over- 
growth of the fibrous tissue of a cicatrix, and appears as^ raised, 
firm but elastic ^ smo oth, pale red, unsightly mass^ taking more or 
less the shape of the scar. It may occur in any scar, those of 
mucous membrane as well as skin, but is perhaps most frequently 
met with after burns, and in the scars left on healing of lupus or 
tuberculous ulcers and abscesses. It would appear to depend 
upon an idiosyncrasy in the individual, since after removal the 
keloid condition nearly always returns when the wound heals. 
It is better, therefore, to leave it alone. It is probably chronic 
inflammatory hypertrophy, and will subside in due course. Painting 
with iodine and linear scarification have been advised. 



CONTUSIONS OR BRUISES. 

Contusions are subcutaneous injuries, occasioned by a crushing, 
pulping or tearing of the tissues, combined with extravasation of 
blooil consequent upon the rupture of the capillaries and smaller 
vessels of the part. In their slighter forms they constitute the 
common injury known as a bruise. The effused blood generally 
makes its way in the connective-tissue planes towards the skin, 
giving rise to the characteristic purplish-black appearance, and, as 
it later breaks down and becomes absorbed, to a change of colours 
from bluish-black through dark red to yellowish-green. In severe 
ciiscs the cuticle is raised into bullae by the effusion of blood-stained 
serum beneath it. These bulla), together with the black colour 
of the part, may occasion a close resemblance to gangrene, from 
which, however, a contusion may be distinguished by there being 
no loss of heat or of sensation in the part, and by the bulla3 being 
fixed, and not changing their position on pressure as in gangi'ene. 
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In very severe and extensive contusions, however, the tissues may 
be so injured as to lose their vitality, and gangrene actually ensue ; 
whilst in other instances inflammation and suppuration may occur. 
When the contusion is localized, blood to a considerable amount 
may be poured out at the injured spot, forming a fluctuating 
swelling known as a haematoma. Contusions of muscle, bone, 
'Blood-vessels, and nerves, and contusions of the viscera, are con- 
sidered separately under Injuries of Special Tismes and Organs, 

Treatment, — Beyond placing the part at rest, and applying an 
evaporating or a spirit lotion, nothing more as a rule is required, 
as the extravasated blood presses upon the injured vessels, and so 
prevents further haemorrhage. Should a hsematoma form, it should ^^^ ' ' 
on no account be opened, as the blood will usually become absorbed ; '^ 
whilst, if air be admitted, suppuration will probably ensue. Ajp^ra- 
tion, however, when the htematoma is very large, may occasionally 
be done with advantage. If suppuration occurs a free incision 
should be made, all the blood turned out, and the cavity filled 
with gauze. 

BURNS AND SCALDS. 

Bums and scalds vary in their effect according to their depth, 
extent, situation, and the age of the patient. An extensive though 
superficial biun on the trunk, head or face, especially in a child, 
may be more serious than a deeper but limited burn on the 
extremities. A bum is usually said to be more sevei-e than a 
scald, as the fluid producing the latter generally quickly cools and 
runs off. A scald, however, owes its severity to the large extent 
of surface usually implicated, and when produced by molten 
metal or boiling oil which adheres to the part, is generally very 
serious. Bums and scalds, when severe, give rise to constitutional 
as well as local effects. The local efiects may be considered under 
Dupuytren's division of bums into six degrees. These degrees, 
however, may be variously combined in the same bum. 

lat degree. — Simple erythema, due to increased flow of blood V - 
through the dilated vessels. No tissue destruction ensues, and no 
scar is left. 

2iid degree. — Vesieaiiony due to the exudation from the dilated 
capillaries of the cutis causing the superficial layers of the 
epithelium to be raised from the deeper in the form of blebs. 
No scar is left, as only the superficial layers of the epithelium 
are destroyed, and these are soon i*eproduced from the deeper 
layers. Some s light stainmg.of the skin, however, may subse- 
quently remain. 

8rd degree. — Destruction of the cuticle and part of the true shin. ^ 
— ^Thc epithelium around the hair-follicles, in the sweat-glands, 
and between the papillse, escapes, and rapidly forms new epithelium 
over the granulating surface left on the separation of the sloughs. 
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A scar results, but as it contains all the elements of the true skin, 
the integrity of the part is retained, and hence there is no 
contraction. It is the mos t painful form of burn, as the nerve- 
endings are involved but not destroyed. 

4tli degree. — Destruction of the whole skin. — The sloughs are 
yellowish-brown and parchment- like ; and their separation is 
attended by much suppuration. As the nerve endings are com- 
pletely destroyed, the pain is much less than in the former degree 
of bum. The epithelium which covers in the granulating surface 
is only derived from the margins of the buru, and the resulting 
scar consists of dense fibrous tissue. Hence the extensive con- 
traction and great deformity which often result. 

6tli degree. — Penetration of tJie deep fascia and implication of 
the mnscUs. — Great scarring and deformity necessarily follow. 

6tli degree. — Charring of the whole limb. — The dead part is 
separated by ulceration in the same way as in gangrene. 

Constitutional effects. — When the burn is superficial and 
of small extent, there may be no constitutional symptoms ; and 
even when it is deep, but limited to one of the extremities, as the 
foot or hand, they may also be slight. When, however, the bum 
is extensive, and especially when it involves the chest, abdomen, 
or head and neck, even although it is only of the first or second 
degree, the symptoms ujay be severe, more particularly when the 
patient is a child. The constitutional effects may be divided into 
three stages : — 1. Shock and congestion, 2. Reaction and inflam- 
mation. 3. Suppuration and exJiaustion. 

1st stage. — Shock and congestion. — The shock is often very gregt, 
especially when the burn is extensive, and involves the trunk, or 
head and neck. The patient is pale and shivering, the pulse feeble 
and fluttering, and the extremities are cpld ; he suffers little or no 
pain, and sometimes passes into a state of coma and dies, the chief 
postmortem appearances being congestion of the internal organs, 
particularly the brain. 

2nd stage. — Reaction and inflammation. — Reaction comes on 
from twenty -four to forty-eight hours after the bum. The pulse 
is full, strong, and rapid, the temperature rises, and there are 
other symptoms of fever. Inflammation is set up around the 
burnt part, and there is now danger of the absorption of the 
septic products derived from the putrefaction of the sloughs which 
• are l>eginning to separate. The congestion of the internal viscera, 
so common in the former stage, may run into inflammatiiiiL; and 
pleurisy, pneumonia, peritonitis, or meningitis may supervene and 
prove fatal. Perfomting ulcer of the duodenum, which is gener- 
ally situated near the head of the pancreas, may now occur, and is 
. said to be most frequently met with about the tenth day. It would 
appear to be more rare, however, than has been generally supposed, 
since no case has occurred at St. Bartholomew's during the last ten 
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years. It was formerly attributed to Bruuner's glands taking upon 
themselves the function of the injured glands in the burnt skin, but 
is more likely due to the irritation of the vitiated products secreted 
in^the bile andTflscharged into the duodenum at the bile papilla. 
^3rd stage. — Suppuration and exhaustion. — During this stage, 
which sets in on the separation of the sloughs, there is still a 
danger of the patient succumbing to inflammation of the viscera, 
especially the thoracic ; or he may be worn out by hectic and 
exhaustion from long-continued suppuration. He is also exposed 
to the risks of secondary haemorrhage on the separation of the 
sloughs, and to blood-poisoning from the absorption of septic 
products unless the greatest care is exercised to prevent the 
decomposition of the discharges. On cicatrization occurring, 
horrible deformity Vnay ensue from the contraction of the newly- 
formed fibrous tissue in the scars. 

The Treatment must be both local and constitutional. 

Local treatment. — The clothes should be removed with the 
greatest care, so as not to tear oft* the cuticle ; but undue exposure 
should l>e avoided. In bums of the first and second degree, the 
part should be protected from the air and changes of temperature 
by smearing it with aseptic vaseline, or dusting it with boric 
acid, and wrapping it in cotton-wool, the blisters being pricked to 
relieve tension and to let out the serum. The cuticle, however, 
should not be removed, as it serves as the best protective. Of 
late, aseptic lint soaked in a saturated solution of picric acid and 
placed over the bum has been highly extolled. The picric acid 
is said to have a keratoplastic action, t.c, it is believed to promote 
the keratinisation of the epithelium. In bums of the third degree, 
the parts may also be protected by cotton-wool till the sloughs 
b^n to separate. Decomposition of the discharges should then 
be prevented as much as possible by antiseptic dressings. Thus, 
the surface may be dusted with iodoform ; or eucalyptus oil, 
boiiicic lotion, or the like may be applied. Carbolic acid should 
not be used, as not only is it too irritating, but there is danger of 
it being absorbed when the bum is very extensive. When the 
sloughs have separated, and granulation sets in, the wound may 
be treated as described under simple ulcer, redundant granulations 
being repressed by nitrate of silver. Skin-grafting is often useful 
in the fourth degree of burns. The fourth and fifth degrees 
require the same treatment as the third, but during cicatrization 
contraction must be as far as possible prevented by the use of 
elastic tension, extension-apparatus, splints, drc. Later some form 
of plastic operation to overcome the effects of the contractions will 
often be required. In the sixth degree, amputation, if a limb is 
affected, will probably sooner or later be called for. 

Constitutional treatment. — If the shock is severe, stimulants in 
the form of brandy or ammonia should be given according to the 
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state of the pulse, the patient covered with blankets, hot bottles 
put to the feet, and undue exposure whilst removing the burnt 
clothes and applying the dressings as much as possible avoided. 
Opium should be given, especially if there is much pain. Some 
surgeons place the patient, if a child, in a hot bath, to the water of 
which boracic acid or eucalyptus oil has been added to soothe the 
pain and relieve the shock. As soon as the patient can bear it, 
fluid nourishment should be substituted for stimulants, as the 
latter, if given in large quantities, only tend to produce excessive 
reaction and inflammation. During the second stage, little can be 
done beyond regulating the Ijowels and secretions ; lowering treat- 
ment is not well borne, at any rate when the bum is extensive and 
deep, as the patient will then require all his strength to sustain 
the drain on his system during the casting-off of the sloughs and 
the long suppuration following. The inflammatory fever, moreover, 
generally assumes, if it is not so from the first, a low type. A 
stimulating plan of treatment, rather than a depressing, is there- 
fore necessary. In the third stage, the patient's strength should 
be supported by abundant nourishment and stimulants. 

liightning-Btroke and eleotrio shook. — Death may be instan- 
taneous, or the stroke, beyond causing temporary unconsciousness, 
may do no harm. In some instances, superficial or deep bums, or 
paralysis of certain nerves, as the optic, auditory, <fec., have been 
produced. Of late, effects similar to those produced by lightning- 
stroke have occurred from contact either with wires through which 
electric currents of high intensity were passing, or with electro- 
motor apparatus. Death from contact with such may be due to 
actual tissue destruction, or to arrest of respiration and asphyxia. 
In the first case the subject is beyond recovery ; in the latter case 
death may be only apparent, and artificial respiration continued 
for some hours may lead to recovery. The treatment consists in 
applying warmth, artificial respiration, and stimulants whilst the 
patient is in a state of shock or suspended animation. Rhyth- 
mical tractions and relaxations of the tongue (the Laborde method 
of treating asphyxia) should be practised by seizing the tongue, 
drawing it out of the mouth and then letting it fall back, the 
process being repeated about fifteen or twenty times a minute. 
The functions of the nerves if paralysed have sometimes been 
restored by galvanism. 

HiEMORRHAOB. 

In speaking of the treatment of wounds, it was stated that 
our first care should be to staunch hajmorrhage. This requires 
different measures according as it is arterial, venous, or capillary. 
It is therefore first necessary to be able to distinguish between 
these varieties. Usually it is quite easy. In arterial hctmorrhnge 
the blood escapes in jets, the force of which is increased at each 
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sjstole of the heart, and is of a bright scarlet colour. lu venous 
hctmorrhage the blood ^ells up from the wounded vessel usually 
in a continuous stream, and is of a dark purplish-red colour. In 
capillary hotmorrhage the blood appears to ooze from all parts of 
the wound, trickling down its sides to the deeper parts, where it 
forms a little pool. In some instances, however, as where arterial 
blood escapes from a deep and devious wound, it may resemble 
venous blood in that it flows continuously instead of in jets, and 
when the patient is partially asphyxiated, as from too large a dose 
of an anaesthetic, it becomes of a dark colour. On the other hand, 
venous blood exposed to the air in its passage from a deep wound 
may undergo oxygenation and become bright like arterial, and 
blood may flow from a large vein in distinct spurts. Bleeding 
from the corpus spongiosum and corpora cavernosa of the penis, or 
from like tissues consisting of cavernous blood-spaces or numerous 
small arteries and veius, is sometimes spoken of as parenchymatouB 
haemorrhage. When haemorrhage occurs in a visceral cavity, as 
the pleura, peritoneum, uterus or bladder (internal hoemorrhage)^ or 
into the substance of the tissues of the trunk or extremities (extra- 
va$aiion)y it is known by special signs, and is treated of elsewhere. 

Constitutumal effects of hcemorrliage, — The effect upon the con- 
stitution of course varies according to the amount of blood lost, 
and is more marked when the blood is rapidly poured out from a 
large artery than when it escapes slowly from a small artery or 
from a vein. In the former case the patient may die in a few 
minutes of syncope. When the bleeding is less severe the face 
and general surface become blanched and oold, and the lips and 
mucous membrane pallid* The pulse is feeble, fluttering and 
rapid, and at length only to be felt in the larger vessels. The 
skin is bathed in pn)fu8e perspiration, the respiration is sighing, 
the sight dimmed, and the mind wanders. These symptoms tiaay 
end in syncope, twitching of the limbs or convulsions, and death ; 
or the patient may slowly recover, or may suffer from ansemia or 
fimctional disturbance for years. If he is old, some secondary 
disease is apt to be engrafted on this state of antemia, of which he 
may die. Children bear the loss of blood badly, but recover 
rapidly; the old stand the loss better, but the effiect on their 
constitution is more permanent In slighter but continued 
haemorrhages, such as may occur in piles, fibroids, <fec., the 
patient becomes aneemic, is short of breath, soon tired and 
exhausted, readily faints on exertion, and may have oedema of the 
ankles and legs. The pulse in such cases has the well-known 
hsemorrhagic character, t>., it is increased in rapidity, and, though 
fall, is readily compressible, completely collapsing during each 
diastole of the heart. 

Constitvtional treatment of hcemorrhage, — When the bleeding 
has been severe, inunediate steps must be taken to prevent fatal 
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syncope ; and after this danger has been tided over, we must then 
seek to counteract the remote effects produced upon the whole 
system by the loss of blood. 1, Immediate treatment, — ^Our efforts 
must first be directed to arrest, or at any rate to temporarily 
control, the heemorrhage by some of the local measures to be 
presently described. Having done this, the chief indication is to 
prevent fatal syncope by ensuring a sufiicient supply of blood to 
the brain to excite the vaso-motor centre in the medulla oblongata. 
Thus, the patient should be laid on his back with his head low, 
his body warmly covered up, and hot bottles placed at his' feet and 
about his trunk ; or if the pulse does not improve, stimulants in 
small quantities should be administered, by the mouth if he can 
swallow, otherwise by the rectum or by subcutaneous injection ; 
whilst in severe cases the legs and arms should be held up, or an 
Ejgmarch's bandage applied to them, or the abdominal aorta com- 
.. ^ pressed, in order the better to drive the blood to the brain. After 
the arrest of the haemorrhage, infusion of saline solution should be 
practised. Where the bleeding is^ internal or cannot be arrested, 
stimulants should be, avoided, inasmuch as the syncope into which 
^ the patient has fallen tends temporarily to stop the bleeding by 
inducing clotting of the blood in the wounded vessels. If the 
heart be again roused to action by stimulants and the vessels in 
consequence become dilated, the clots may be displaced, the 
bleeding restarted, and the last flickering spark of life put out. 
2. To counteract the remote effects of the loss of blood, fluid nourish- 
ment should be given in small quantities, and then eggs, fish, and 
finally meat. Iron is required to restore the loss of hsematin, and 
/' a sea-voyage or~^prolonged residence in the country is beneficial in 
"*'^ overcoming the antemia. 

Transfiision of blood and infusion of saline solution into the 
veins. — Transfusion of blood has long been employed in cases 
where death is threatened from excessive hemorrhage; It is, 
however, a dangerous procedure, in that the transfused blood may 
form clots and thus lead to the plugging of some of the patient's 
vessels, with possibly fatal consequences. Moreover, it appears 
that blood is of no more value than an equal amount of saline 
fluid, since it has been shown that the transfused blood is merely 
destroyed and absorbed and the blood-pigment passed with the 
urine. On the other hand, the infusion of a saline solution has 
all the advantages of transfusion of blood without its disadvantages 
and dangers. A normal saline solution (common salt 3j ; sterile 
hot water Oj) at a temperature of 99° to 120° F. is the most easily 
prepared, and is best infused into the median basilic vein. The 
vein, say the median basilic, is exposed, ligatured below, compressed 
above by a clamp, opened, and a glass cannula introduced and 
secured in situ by a ligature. The cannula is next connected 
with a funnel by a rubber tube, and all air having been 
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carefuUj excluded the clamp is removed from the vein and several 
pints (2 to 5) of the solution allowed to flow in. A clean Higginson's 
sjringe connected with an aseptic catheter by a rubber tube will 
answer the purpose on an emergency very well The object of the 
infusion is to raise the blood-pressure in the arteries sufficiently 
to enable the patient to rally. The pulse should therefore be 
watched and the iufuiiion be continued till the object is attained. 
The most marvellous effects sometimes follow this treatment, and 
many successful cases have now been reported. The infusion may 
be repeated if necessary after a short inter\'al. Where the appara- 
tus is not at hand and the case is urgent, one to three pints of 
warm^ water should be injected into the rectum and prevented from 
escaping. The fluid is rapidly absorbed from the rectum and acts 
in a similar manner to infusion into the veins, only somewhat 
more alowly. A slow injection may also be made into the loose 
connective tissue of the axilla with good effect A half-ounce 
packet of common salt, ».f ., sufficient to make four pints of saline 
fluid, a funnel or Higginson's syringe, a glass cannula, and a length 
of rubber tube, are desirable additions to the surgeon's bag when 
severe hsemorrhiige is likely to occur at an operation. 

The local ti:^atment of hsBmorrhage may be considered 
under the heads of arterial, venous, and capillary hsemorrhage. 

Arterial hsBmorrhage is spoken of as (1) primary, (2) 
reactionary or recurrent, and (3) secondary. 

1. Primary hoBTnoirhagf is that which occurs at the time an 
artery is wounded, whether by accident or surgical operation. 
2. Re'ictumary or recurrent hcenwrrhage is that which occurs on 
the patient recovering from the shock of the wound or operation 
after the primary hsemorrhage has stopped, and may be regarded 
as a failure in the process for the temporary closure of the vessel. 
The term recurrent, therefore, should only be applied to heemor- 
rhage occurring within twenty -four hours of the injury. 3. 
Secondary kcpmorrhage is that which occurs any time after the first 
twenty-four hours, and is due to the failure of the process for 
the permanent closure of the vessel. The treatment in each case 
is different. 

(1.) Primary arterial hsBmorrhage. — The older surgeons 
resorted to very barbarous methods of controlling hsemorrhage, 
such as plunging stumps after amputation into boiling pitch, or 
operating with a red-hot knife, and it was not till Nature's method 
of arresting bleeding had been intimately studied, both in the 
human subject and by experiments on animals, that the local 
treatment of hsemorrhage was placed upon a scientific basis. It 
may be best, therefore, first to consider the natural arrest of 
haemorrhage before describing the surgical measures which have 
been founded upon it. When an artery of small or moderate size 
is completely divided, the cut end, in consequence of the injury 
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stiinulating the muscular fibres of the middle coat, contracts^ thus 
lessening the size of the orifice, and, in the case of the small 
arteries, completely closing it. At the same time, the cut end, 
owing to the normal elastic tension of the artery, retracts within 
its sheath, leaving the surface of the latter 
rough and uneven. The diminution in the 
size of the orifice retards the escape of blood. 
The slowed current passing over the divided 
wall of the artery and the roughened internal 
surface of the sheath, in consequence of 
this multiplication of points of contact and 
exposure to the air, coagulates, gradually 
blocks up the orifice, and fills the sheath 
around and beyond the retracted end of the 
artery, forming what is called the external 
clot. The stream having been thus slowed 
Flo. 32.— Diagi-am of ^^ stopped, the blood inside the vessel also 
a woanded artery coagulates, and the coagulation spreading 
closed by clots. from the clot that blocks up the orifice to the 

first collateral branch, forms what is called the 
internal clot (Fig. 32). The internal clot is of a conical tapering 
shape of a dark red colour, and only adherent to the vessel-walls at 
its base. When the heemorrhage has been severe, two other factors 
favour the formation of these clots, viz. (1), the enfeeblement of the 
heart's action induced by the tendency to syncope, and the con- 
sequent diminished force with which the blood is propelled from 
the divided vessel ; and (2) the increased tendency of the blood 
to coagulate owing to an alteration in its composition caused by 
the absorption of watery fluid from the tissues to make up for the 
amount of blood lost by the haemorrhage. Thus the haemorrhage 
is arrested, and still presuming that the vessel be of a small or a 
medium size, it may not recur, and the wounded vessel will 
])ccome permanently closed in the way to be presently described. 
It is only, however, when the vessel is small that repair can thus 
take place. When a large vessel is wounded, the natural process 
is quite insufficient to prevent an immediately fatal issue ; whilst 
if the vessel is of medium size, as the syncope passes off, and the 
heart again begins to act with vigour, the clots may be washed 
away and the bleeding recur till fainting once moi-e ensues. In 
this way bleedings, alternating with temporary arrests, exhaust 
the patient's strength, till he finally succumbs to fatal syncope. 

The method by which the vessel is permanently closed is as 
follows: — The clot between the artery and the sheath prevents 
the artery from dilating on the cessation of the contraction of the 
muscular fibres of the middle coat ; whilst the internal clot acts, 
so to speak, as a buffer, and thus prevents the force of the blood- 
stream being exerted to its full on the end of the vessel while 
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healing is taking place. The injury inflicted on the coats of the 
v^scl by its division sets up a traumatic inflammation. Leucocytes 
and serum escape from the vasa vasorum of the divided vessel- 
vralls and tissues about the cut end of the vessel, whilst there is 
proliferation of the endothelial and connective-tissue cells from the 
margin of the torn coats of the vessel. The cells thus formed 
gradually permeate both the internal and external clots so that the 
end of the artery in a few hours becomes surrounded by a small mass 
of coagulable and cellular exudation. The artery at the same time 
contracts on the internal clot, which gradually loses its red colour 
as it is invaded by the inflammatory exudation. New vessels grow 
out from the vasa vasorum of the arterial wall and from the gmnu- 
lation-tissue about the cut end of the vessel, and invade the inflam- 
matory exudation, which has now replaced the internal clot. Thus 
the internal clot, instead of as at first being merely adherent by its 
base to the end of the divided artery, is now intimately blended with 
the arterial walls, forming a plug of vascular granulation-tissue. 
The granulation-tissue is next converted into fibrous tissue, which 
gradually contracts and obliterates the newly-formed vessels, till 
finally the internal clot, together with the artery, is converted as far 
as the first collateral branch into a firm fibrous cord. Similar 
changes, in the meanwhile, occur in the external clot, and it is 
finally blended with the scar-tissue formed by the healing of the 
wound of the soft parts around the injured artery. 

When an artery is divided in its continuity, the healing of the 
distal end is accomplished in a similar manner, except that the 
internal clot in the distal end is often less perfectly produced, and 
may not be formed at all. Consequently, secondary hemorrhage 
is more frequent from the lower than from the upper end of a 
ligatured artery, 

TThe above description applies chiefly to a complete division of 
an artery. When an artery is merely punctured, the arrest of 
haemorrhage will depend upon the size of the vessel, and the size 
and direction of the puncture. A wound, however small, of the 
aorta, or vessel next removed in size, will probably be fatal. In a 
vessel of less magnitude, when the puncture is small, a clot forms 
of an hour-glass shape, thus blocking up the wound, and healing 
occurs by adhesive inflammation. A somewhat larger wound, when 
made longitudinally to the artery, may heal in the same way ; but 
when made transversely to the axis of the vessel, it assumes a 
diamond shape, in consequence of the elastic tension of the coats, 
and the hsemorrhage will probably not be arrested. 

The surgical methods of arrestihg hsBmorrhage may be 
considered under the heads of temporary and permanent methods. 

1. Ttmijorary methods. — ^The surgeon, if the bleeding point is 
within reach, need never fear hsemorrhage, as mere pressure with 
the finger will control it, whatever the size of the vessel, till he can 
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obtain the means of permanently arresting it. The pressure may 
be made directly on the bleeding point, or between the wound and 
the heart ; in the former situation with the finger, pressure-forceps, 
or the tourniquet ; in the latter situation with the finger or the 
tourniquet, the pressure being then made in such a direction as to 
press the artery against some resisting structure, as a portion of 
bone. The tourniquets employed are various (Fig. 33 and Fig. 34). 
The rubber tube of the Esmarch's apparatus perhaps answers the 
best. An impromptu tourniquet may be made by tying a pocket- 
handkerchief loosely round the limb, and twisting it up tightly 
with a walking-stick or umbrella. These temporary means, how- 




Fio. 33. — Petit's toarniquet. Fia. 34. — Signoroni's tourniqaet. 

ever, should only be trusted to until more permanent methods 
can be applied. 

2. Permanent methods. — The agents employed for permanently 
arresting ha3morrhage are — 1. Cold, 2. Heat^ ^.Pressure^ 4. Styptics^ 
5. Cautery, 6. Ligature, 7. Tc/rsian, 8. Acupresmre, 9. Fordpresmre. 

1 . Cold is only applicable to stopping hemorrhage from small 
vessels. It acts by causing the muscular coat to contract, thus 
promoting the coagulation of the blood in the arterioles and 
capillaries. It is frequently employed in the form of cold water or 
ice to arrest bleeding from the smaller vessels in operation wounds, 
and is a well-known domestic remedy for checking epistaxis, <fec. 

2. Heat in the form of hot water is now often employed in place 
of cold water in large operation wounds, as cold applied to a large 
siu-face tends to increase the shock of the operation. The water 
must be hot (120^ to 160°); warm water merely encourages the 
hajmorrhage by washing away the coagula blocking the vessels. 
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Heat, like cold, acts by stimulating the muscular fibres of the 
vessel to contract. It also causes coagulation of the albumen of 
the blood. Superheated steam directed on the bleeding part 
through a metal tube has been employed of late in place of 
ligature, &c. It would appear to be a useful method in arresting 
haemorrhage from erectile structures as the urethral bulb and from 
parenchymatous organs as the spleen or liver. 

3. Pressure as fi temporary means of arresting haemorrhage has 
already been mentioned. Firmly applied to the flaps covering a 
wound, it is an eflicient method of controlling the bleeding from 
the numerous small vessels necessarily divided in operations. In 
the form of a i)lug or tampon of aseptic or iodoform gauze, it is 
the best means at our command in certain situations where the 
artery cannot be secured by more reliable methods, as the rectum, 
vagina, tonsil, nose, socket of a tooth, interior of bone, &c. It 
is, moreover, frequently employed to stop haemorrhage from a 
moderate-sized artery where such can be pressed against a bone, 
as in the scalp ; whilst in the form of a grarluated compress it was 
formerly applied to wounds of the palmar arch. Pressure acts 
mechanically by closing the vessel. 

i. Styptics arrest haemorrhage by inducing the coagulation of 
the blood. Those most in use are perchloridc of iron, hamamelis, 
and nitrate of silver. Of the perchloride of iron, the strong liquor 
and the solid fonn are the most eflicient pref)arations. Styptics 
may be most usefully employed in conjunction with pressure in 
cases where the latter alone has proved ineffectual. The objection 
to their use is that they are apt to cause inflammation and 
sloughing of the tissues, and consequeiitly secondary haemorrhage 
is liable to occur on the separation of the slough. A few years ago 
a case came under the care of a colleague in which two inches of the 
median nerve had been destroyed by the sloughing following the 
application of perchloride of iron to a wound of the brachial artery. 
Styptics should never be used where more efficient and safer means 
of arresting haemorrhage can be adopted. A styptic, consisting 
of a solution of fibrin ferment (1 to 10) to which calcium chloride 
1 p. c. has been added, is said to act only on the blood, not on 
the tissues, and to be pei-fectly aseptic. It was found by Prof. 
Wright to be eflectual in arresting htemorrhage after the division 
of all the veins, except the common jugular, in a dog's neck. 

5. The cautery an*ests bleeding in part by causing the nmscular 
coat of the artery to contract, in part by inducing coagulation of 
the blood, and in part by charring the tissues and so producing an 
eschar which checks or prevents the flow of blood. The wound 
should be first dried by pressure with aseptic gauze or lint, and 
then immediately touched lightly with the cautery, which should 
be at a dull red_heat, as, if used hotter than this, it simply 
destroys the tissues without producing the above etfects, and 
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the hsemorrbagc continues. It may be applied in the form of the 
cautery-iron, which is simply heated in the fire ; but Paquelin's 
benzoline cautery and the galvano-cautery are much more con- 
venient. The chief objection to the use of the cautery is that it 
causes destruction of the tissues around, and on the separation of 
the resulting eschar secondary haemorrhage is liable to ensue. 
Th^ cautery should never be used in a clean-cut wound. 

6. Xjigature is the most reliable method of permanently 
arresting haemorrhage, and is the one most frequently employed. 
Silk, carbolized and chromicized catgut, kangaroo-tail tendon, and 
ox-peritoneum (gold-beaters' skin) are the materials chiefly used 
as ligatures. Of these_silk, if rendered aseptic in the way men- 
tioned at page 102, answers admirably for securing the cut ends of 
arteries in amputation and other wounds. For the ligature of 
arteries in their continuity, the choice of ligature is still open to 
question, and will be referred to again under ligature of arteries. 
Whatever form of ligature is used it should not bo too thick, or the 
internal and middle coats will be unevenly divided or may escape 
division altogether. At the same time it should be strong enough 
to resist absorption or softening till the artery is securely sealed. 




Fro. 35, — Artery forcepti. 



It should be tied tightly till the internal and middle coats are felt 
to yield, but not so tightly as to cut through the external coat. 
Messrs. Ballance and Edmunds, as the result of an experimental 
inquiry on the ligature of the larger arteries in their continuity, 
have advocated that two ligatures should be applied so as merely 
to occlude the limien of the vessel, without dividing the internal 
and middle coats. These observations, however, do not apply to 
the ligature of the cut end of arteries in wounds, as unless the 
ligature is applied tightly to such there is, obviously, danger of 
its slipping. An artery is tied in an open wound by seizing the 
cut end with nibbed forceps (of which Fig. 35 is one of the best 
forms), drawing it gently from its sheath, throwing a ligature round 
it, and then tying the ligature in a reef-knot (Fig. 36, a). Both 
ends of the ligature are then cut off short. 

Effects of ligature.— 'When a ligature is properly applied the 
internal and middle coats are evenly and transversely cut through 
by its pressure. Their cut edges retract and curve within the canal 
of the veHsel, and the external coat, crumpled up and tightly 
embraced by the ligature, retains the two inner coats in contact 
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with each other (Fig. 37). A clot of conical shape forms in the 
ressel, extending from the seat of ligature to the first collateral 
branch, and subsequently becomes adherent by its base to the wall 

Fio. 36.— A. The reef-koot ; B. The granDj-knot ; 0. The surgeon 's-knot. 

of the vessel. The cut ends of the internal and middle coats unite 
by adhesive inflammation. When an aseptic ligature is used, and 
the wound runs an aseptic course, the ligature becomes embedded 
in the granulation tissue and, if of animal material, absorbed, or 
in the case of silk, encysted. The permanent closure of the artery 
is accomplished by the process already described 
under The Natural Arrest of Hcemorrhage 
(p. 119). 

7. Torsion consists in seizing the artery firmly 
with the torsion-forceps (Fig. 38), drawing it 
gently from its sheath, and twisting it sharply 
several times in its long axis till the internal and 
middle coats are felt to yield. The process 
resembles the tearing across of an artery, such as 
occurs in the avulsion of a limb. When torsion 
is successfully performed, the internal and middle 
coats are ruptured and bent upwards into the 
lumen of the artery, and the external coat is 
twisted up into a cone (Fig. 39). A clot then 
forms, and the artery heals permanently in the 
way already described. It appears to be a reli- 
able method, but takes a longer time in its 
performance than ligature. 

8. Acupressure consists in securing the end 

of the bleeding artery by pressing it between an acupressure needle 
(which resembles a hare-lip pin) and the tissues, or between the 
needle and a wire twisted over the needle. This method is scarcely 
ever used now except for arresting bleeding from a puncture of the 
skin, a leech bite, or a varicose vein of the scrotum, 4S:c. 

9. Forcipressure consists in seizing the bleeding artery, and 
the surrounding tissues if the vessel is small, with S{>encer Wells* 
preesure-forceps, leaving them on a few minutes and then very 
gently withdrawing them. It is a means often used to control the 




Flo. 37. — Diagram 
of a ligatured 
ailery. K. Ex- 
trriial ; M. Mid- 
die ; and I. In- 
ternal coat. L. 
Ligature. 
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haemorrhage during an operation, and will even permanently arrest 
it in the case of the smaller vessels, which are often found not to 
bleed when the forceps are removed. It is sometimes employed 
for arresting hcemorrhage from a vessel which from its depth or 
other cause cannot be tied. In such a case the forceps are left on 
from twelve to twenty-four hours, and at the end of that time are 
very gently removed so as not to re-start the bleeding. 

(2.) Beourrent, reactionary, or intermediary heemorrhage 
is that which 'may come on within the first twenty-four hours after 



Fia. 38. — Torsion-forceps. 

a wound as the patient gets warm in bed, arid the shock of the 
operation or injury has passed off. It may be regarded as a failure 
in the process of the temporary closure of the vessel. It should 
be noted that the term recurrent is by some authors applied to 
what is here called secondary haemorrhage. Causes. — 1. Slipping 
of a ligature or displacement of a clot from a vessel consequent 
upon the wounded parts not being kept at rest. 2. Washing out 
of a clot from a vessel which it has temporarily plugged, by the 
increased force of the circulation as the heart regains power on 
the passing off of the syncope or shock. It is not uncommon in 

large wounds to have some oozing of 
blood through the- dressings; but this 
2yun should not be considered as recurrent 

4^r^^i haemorrhage unless it occurs in un- 

usual quantities, and only then calls 
for treatment. The soiled dressings 
having been covered with fresh layers 
of the antiseptic gauze and wool, the 
part should be firmly but gently 
bandaged and then elevated. This 
failing, the dressings must be re- 
moved, and the flaps in the case of 
an amputation separated, the clots 
washed away with some cold or hot 
antiseptic solution, and any vessel found bleeding, tied. The 
wound should be then redressed and firm pressure applied. 

(3.) Secondary heemorrhage is that which occurs after the 
period of reaction has passed in consequence of the failure of the 
process for the permanent arrest of hajmorrhage. This failure is 
generally due to septic processes in the wound. It was frequently 
met with before the days of antiseptic surgery, but now, owing to 
the improved treatment of wounds, it is very rare. 



qflrtery. 



Fio. 39. — Effect of toreion on an 
artery. 
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CaHse. — Secondary hsemorrhage is due either to the defective 
formation of the internal clot, or to the failure of union of the 
internal and middle coats. Either of these, again, may be (a) the 
result of some fault in the sui*gical means taken to arrest the 
primary hsemorrhage or in the treatment of the wound, and then 
in some measure may be said to be preventable ; or (b) the result 
of some disease of the vessel or constitutional state of the patient, 
and then may usually be regarded as non -preventable. These 
causes may be considered under the following heads : — 

1. Dtftd in the ligature or in its appfication. — (a) An improperly 
prepared animal ligature may become absorbed too soon. (6) A 
non-absorbable ligature, if chosen, may be too thick or tape-like, 
and hence not divide or unevenly divide the internal and middle 
coats, (c) The ligature may not be aseptic, and so cause jeptic 
arteritis and suppuration instead of adhesive inflammation of the 
arterial walls, (c?) The ligature, whatever kind is used, may be tied 
too loosely, or be unevenly knotted, or include foreign tissue. 
(e) The sheath in applying the ligature may be too freely 8e])amted 
from the artery, or the artery bruised during the sepamtion of the 
sheath. (/) The ligature may be placed too near a collateral branch. 

2. Defect in the management of the wound, — The tissues may be 
roughly handled and bruised, or the wound may be allowed to 
become septic or infected by pathogenic organisms, so that, in 
either case, septic inflammation and suppuration may be set up 
and spread to the vessel and its contained clot. Septic changes 
in the wound are by far the most frequent cause of secondary 
haemorrhage, a fact that should be especially borne in mind when 
a large artery has to be dealt with. 

3. Disease of tite vesseUwaUs, — Under this head may be mentioned 
atheroma, calcareous degeneration, and syphilitic and tuberculous 
disease, all of which may either allow the ligature to cut its way 
too quickly through the diseased coats, or prevent the adhesion of 
the internal and middle coats and the other changes that should 
occur in the normal process of healing. 

4. Constitutional conditions. — These are such as render the 
blood less coagulable than usual, or are associated with an incretise 
of the blood-pr essure or an exci ted action of the heart.. Amongst 
such conditions may be mentioned the hemorrhagic diathesis, 
diabetes, Bright's disease, septicaemia, pycemia, traumatic fever, 
and plethora. 

Symptoms, — There may be a sudden and even fatal gush of 
blood, or previous to this, the discharge , from the wound may 
have been blood-stained. In some cases, the bleeding may stop 
far a time, but again and even again recur till the patient finally 
sinkB from exhaustion. Sometimes the hsemorrhage may cease 
spontaneously after one or more bleedings, and the patient 
recover. This, however, is quite the exception, and must in no 
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case be relied on by the surgeon. In all cases of secondary 
heemorrhage, prompt measures should be taken to secure t he 
ble eding vessel, even although the haimorrhage may have been 
slight and for the time may have apparently ceased, since a more 
severe haemorrhage is practically sure to follow. 

Treatment. — A. From an artery in a stump after amputation. — 
The treatment will differ according to (1) the date at which the 
hsemorrhnge occurs ; (2) whether it is from the main artery ; 
(3) the condition of the stump; and (4) the situation of the 
amputation. Thus, when the haemorrhage occurs a few days after 
the operation, and is little more than a mere oozing, elevation and 
pressure by careful bandaging will often stop it. If it should not 
do so, or the bleeding is more severe and appears to come from 
the main artery, a tourniquet applied to the artery above may 
succeed. This failing, or the flaps appearing distended with 
blood, the wound should be opened up, the clots removed, aud 
the bleeding vessels secured. At a later period^ when the healing 
process has considerably progressed, should pressure fail, it becomes 
a question whether the healing flaps should be torn apart' and the 
artery secured at its bleeding point, whether the main artery 
should be tied above the wound, or whether re-amputation should 
be performed. If the main artery can be easily secured just above 
the operation wound, this is to my mind the proper procedure, 
especially if the wound is in a sloughy condition, in which case 
the ligature would probably not hold at the seat of bleeding. 
This is also the right course to pursue if the amputation has been 
performed at the shoulder or hipjoint ; but if in the lower third 
of the leg or in the forearm, then an attempt should be made to 
tie at the wound, or if this is impossible from the sloughy con- 
dition of the stump, re-amputation is probably the safest treatment. 
In any case measures should be taken to render the wound aseptic, 
as it is only by so doing that a recurrence of the haemorrhage can 
with certainty be prevented. 

B. From an artery in its continuity. — Pressure should first be 
applied at the seat of wound, and in the case of one of the 
extremities for a considerable distance over the course of the 
artery, both above and below the wound, and the whole limb 
bandaged from the foot or hand, as the case may be, upwards. 
This treatment failing after a thorough trial of it has been made, 
the best plan, as a rule, is to cut down upon and tie both ends of 
the bleeding artery in the wound. Tying the main artery at a 
distance above the wound has been advised, but is open to the 
objection that the secondary bleeding may come from the_distal 
end of the artery ; and that even when it comes from the proximal 
end, the ligature of the main vessel may not control it, since blood 
may be carried into the artery below the ligature by the collateral 
branches (see Fig. 61, p. 204). Further, in the cose of the lower 
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extremity there is also a danger of gangrene. The operation of 
tying at the seat of wound is no doubt difficult, as the parts are 
generally matted together or in a sloughy condition, and the coats 
of the artery so softened that a ligature will not hold ; but by 
following the artery a little way upwards and downwards, a 
healthy portion may be found whereon to place the ligature. The 
steps of the operation are greatly facilitated by the use of 
Esmarch^Jbandage. When the hsemorrEage comes from an artery 
deeply placed, as the external iliac or subclayian, pressure is 
probably our only resource. In the case of the iliac, an attempt 
might be made to secure it at the bleeding spot. In the only 
instance, however, in which I have seen it tried it was imsuccess- 
f uL Should hsemorrhage recur after both ends of the artery have 
been tied at the seat of wound, amputation in the case of the 
lower extremity is probably the safest course. 

Venous hsemorrhsge. — When a vein is cut completely across, 
tiie arrest of hsemorrhage is due chiefly to the formation of a 
coagulum in its interior, but partly to the collapse of the vein. 
Treatment. — Unless a large vein is wounded in its continuity, no 
treatment beyond pressure is usually required. This may be done 
by plugging the wound or by a baudage. Should the main vein 
bleed f^ter an amputation a ligature should be applied to it. See 
Treatment of Wounded Veins, 

Capillary hsemorrhage is arrested by the formation of coagula 
in the capillaries and smaller arterioles. The coagulation is due 
in part to the exposure of the blood to the air ; in part to the 
traumatic inflammation set up in the capillary wall by its division ; 
and in part to the diminished force of the circulation in the 
capillaries consequent upon the reflex contraction or even closure 
of the arterioles which follows the division of the tissues. Treat- 
ment. — As the hsemorrhage usually stops spontaneously, nothing 
in the way of treatment is, as a rule, called for. Cold or hot 
water, however, may be used to more quickly cause its cessation ; 
and firm pressure on bringing the woimd together will also 
check it. 

CX)NSTITtniONAL BFPBCTS OP INJtIRY. 

Shook is a general lowering of the vital powers induced by a 
severe impression made directly on the nerve-centres, or indirectly 
through the peripheral nerves. 

The causes of shock may be divided into the predisposing and 
the exciting. Certain conditions prior to an injury or operation 
tend to make the shock more severe, and may therefore be regarded 
as predisposing causes. Such are Bright's disease, hepatic and 
c aniiac mischief , a hjghly nervous and hysterical temperament, 
enfe ebleme nt from old age, sedentary occupation, exQessive fear of 
the operation, ibc. Among the exciting caiises may be mentioned 
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mechanical injuries, especially of important parts or organs, as the 
abdomen, testicle, &c., bums and scalds, especially when extensive 
and involving the trunk, serious operations, particularly when 
prolonged, undue exposure of the body to cold, as during a long 
operation, bites of venomous reptiles, the action of some irritant 
poisons, the sudden emptying of an over-distended bladder, <fec. 
Powerful mental emotions, as sudden fright, grief, or joy, are 
sometimes sufficient of themselves to produce severe and even fatal 
sbock. In fatal cases of shock from such causes, however, some 
visceral disease has generally been discovered. Fright, moreover, 
adds to the shock produced by mechanical injury, as seen for 
example in railway accidents^ bums from the clothes taking 
fire, ^c. 

Pathology, — ^But little is found post-mortem in fatal cases of 
shock. The right side of the heart and the venous system 
generally, especially the abdominal veins, may be engorged with 
olood, and the nerve-centres ansemic. Sometimes the heart has 
been found empty, and if the shock has been combined with severe 
haemorrhage, there may be a general deficiency of blood in the 
body. The impression produQ^ by the injury, operation, or 
mental emotion on the nervous centres, is believed either — 1, to 
lead to paralysis of the heart directly through the pneumogastric 
nerves; or 2, to induce through the spTanchnics a vaso-mptor^ 
paralys is of the walls of the abdominal veins, whereby they become 
engorged, and the nerve-centres and heart^in consequence imper- 
fectly supplied with blood; hence, partly owing to deficient 
nervous stimulus, and partly to lack of sufficient arterial blood to 
the heart's substance and ganglia, cardiac paralysis ensues. 

The symptoms vary considerably in severity. In extreme cases 

\^ the patient lies in a semi-conscious state. His pulse is feeble, 
. frequent, and fluttering, perhaps hardly perceptible at the wrist. 
The surjface, especially that of the extremities, is cold, the tem- 
perature falling at times to 97*", or even 96' ; tlie face is pale, the 

' y^ *lips are blanched ; the skin is moist or covered with a clammy 
sweat ; the eye is half closed, and lustreless or glazed ; and the 

. . .respiration is shallow, and may be barely perceptible. There is 
marked muscular relaxation; there may be yielding of the 

. sphincters," and at times nausea and vomiting. The symptoms 

' may gradually increase, and the patient die of syncopeor asthenia ; 
or he may gradually rally and pass into the condition -known 
as reaction. The pulse will then become full and increased in 
frequency, the temperature slightly raised, the face flushed, the 
skin hot and dry, the urine scanty and high-coloured, the tongue 
furred, and the bowels confined. Many of the feverish symptoms, 
however, that were formerly i egarded as the result of excessive 
reaction, are now known to be due to septic poisoning. 

Treatment — In slight oases, beyond covering the patient up 
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warmly in bed with blankets, and applying hot bottles to the feet, 

nothing is required, except when there is much pain a subcutaneous 

injection of one-sixth of a grain of morphia. In severe cases, small 

and repe ated d oses of brandy should be given, carefully watching ^"^^ 

its effect upon the pulse so as not to subsequently induce excessive '*^* ^^' 

reaction ; whilst hot bottles should not only be applied to the feet, ^iXxjl^oX^'^^ 

but placed on ei ther s ide of the, thorax, and friction used to the i-i,^*^' 

hands and surface generally. If there has been severe haemorrhage, ' 

fluid nourishment in small and oft-repeated doses should be 

administered with the stimulant In extreme cases, where the 

patient is unable to swallow, brandy should be administered by ^^^^^^^^^^ 

the rectum, and a pint of hot water, or better, hot. saline solution ^^^^^^^^^^^^ 

(105* to 120'F.) should be introduced into that cavity, or ether or ^ ^ . 

strychnine (gr. ^) injected subcutaneously ; whilst, should the '^**^' ^^^^ 

breathing cease, artifimL respiration ought to be employed and^M^'^clu^M 

persever^ in for some time, although at first it may apparently 

be ineffectual. The application of heat by means of hot bottles 

and warm blankets must, in the meantime, on no account be 

neglected. Hot flannels placed over the cardiac region may be 

successful in rousing the flagging heart ; and in the case of a 

child a hot bath may be given. Should the jugular veins be 

distended, indicating an over-full and partially-paralysed condition 

of the right side of the heart, the external jugular vein may be 

opened. On the other hand, if there has been excessive haemorrhage, 

infusion of saline solution should be performed, the extremities in 

the meantime being raised and bandaged so as to impel as much 

blood as possible to the nerve-centres and imperfectly-distended 

heart, j^ectricity in* some cases has been useful. 

Tratunatio fever.— -After every injury, when severe, the 
temperature, even when there is no wound, as in some oases of 
ftimple fracture, may^rise oue or two degrees, but it falls to normal 
about the third dj^ whilst the tongue may become slightly furred, 
the bowels confined, the appetite lost, and the pulse increased in 
firequency. These symptoms, however, pass off with the fall of 
temperature, and, for the rest of the period while the wound or 
injury is healing, the patient's general functions are performed 
naturally. This condition appears to depend in part upon au 
impression made through the peripheral nerves on the heat- 
re gulating centre in the medulla, ana in part upon the absorption 
of the products of cell destruction which occurs during the process 
of the simple traumatic inflammation resulting from the injury. 
This simple form of traumatic fever must be carefully distinguished 
from the infective and septic, which depend on the absorption of the 
toxins of pyogenic organisms in the one case, and of the products of 
ferme ntation or putrefaction from a septic and imperfectly-drained 
wound, in the other case. If the wound is allowed to become 
in^cted or septic, the symptoms of simple traumatic fever pass into 

k2 
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those of the infective form, or if the dose of poison absorbed has 
been large, into those of sapi-«mia. Simple traiunatio fever sub- 
sides of itself, and requires no special treatment beyond relieving 
the bowels by a gentle purgative, and keeping the patient on 
slop diet. Septic and mfeciive traumatic fever will be described 
under septic processes in wounds. 

Traumatic delirium is the term applied to the delirious state 
which sometimes supervenes after injuries and surgical operations. 
The delirium may depend upon several distinct conditions. Thus 
(1) it may be merely a symptom of infective or septic traumatic 
fever, and is then known as inflammatory or septic traumatic 
delirium. (2) It may occur in the highly nervous or neurotic 
as the result of severe mental strain or exhausting brain- work 
previous to the injury or operation, being then spoken of as 
nervous traumatic delirium. (3) It may be the result of the Jotig- 
continued abuse of alcohol, and is then ordinary delirium tremens 
brought onT)y accident or operation. These various forms, how- 
ever, no doubt often occur together. 

Inflammatory traumatic delirium. — Of this variety little need be 
said further than that it generally occurs from the t h|r d to the 
fifth day, when the septic traumatic fever is at its height, and that 
it usually begins or is worse in the night and abates with the 
morning remission of temperature. The treatment is that of septic 
traumatic fever with the addition of an ice-cap to the head when 
the delirium is high. 

Nervous traumatic delirium, though rare, sometimes occurs in 
subjects of a susceptible nervous temperament or over-exhausted 
with brain- work. It is unaccompanied by fever and closely resembles 
delirium tremens, except that it is not due to alcoholism. The 
delirium, which is usually of a^low and muttering, but occasionally 
of a violeut or maniacal character, generally yields to quiet and 
PpimSa ^^ bromide of potassium and chloral, with careful feeding 
and the judicious employment of stimulants where such are 
indicated. 

Alcoholic traumatic delirium or delirium tremens differs from the 
inflammatory variety in the absence of fever, and in the peculiai* 
nature of the delirium, which is of a low muttering or busy kind. 
The patient has delusions, faiMsies that he sees animals or devik 
under his bed or chair, is suspicious of his friends, talks constantly 
to himself, answers rationally when spoken to, but immediately 
relapses into his incoherent muttering state. Sometimes the 
delirium is of a violent character, the patient will not remain in 
bed, and may attempt to destroy himself or those around him. 
The temperature is normal or but slightly raised ; the skin is per- 
spiring ; the hands are tremulous ; the pulse is full, soft, and often 
quickened ; the tongue is also tremulous, indented by the teeth, 
and coated with a creamy fur, and in severe cases becomes dry 
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and brown. The bowels are usually confined, and there may be 
transitory albuminuria depending upon disturbance of the renal 
functions and quite irrespective of chronic Bright's disease. The 
patient cannot sleep, and will not of his own accord take food, but 
will, as a rule, drink anything. 

The prognosis is good when the patient is young, and can be 
induced to take food ; but when he is broken down in health or the 
subject of visceral disease he usually sinks into a state of asthenia, 
and dies of exhaustion, or it may be of heart failure during a 
paroxysm of violence. 

TVfcUmerU. — The chief indications are to make the patient take 
food and to procure sleep, and so restore power to the exhausted 
nerve-centres. Thus, the digestive functions should be regulated 
by clearing the bowels with a purgative or an enema, and by the 
subsequent administration of tonics, such as quinine. The diffi- 
culty in getting the patient to take food may generally be overcome 
by a judicious mixture of firmness and coaxing, otherwise he must 
be fed by a nasal or oesophageal tube. The diet should consist of 
fluid nourishment given in small and repeated quantities by night 
as well as by day, provided the patient is awake. To procure sleep 
subcutaneous injections of morphia (gr. •^), or bromide of potassium 
and chloral in doses of twenty grains of the former to fifteen of the 
latter, may be given every two hours, carefully watching their 
effect. Hyoscine (gr. -^ to y^) will often cause sleep in a few 
minutes. Success has sometimes been obtained by first inducing 
insensibility by chloroform, and following up its effects by the 
subcutaneous injection of morphia. This plan is, however, by no 
means free from danger, since three deaths occurred at St. Bartho- 
lomew's alone in seven years. If there is kidney disease, morphia 
and opium should not be given at all, or with great caution. The 
question of the administration of stimulants is one on which 
surgeons differ. Perhaps the best rule is — where the patient is 
young and of good constitution, to withhold them entirely ; but 
where he is old, broken down in health, or the subject of visceral 
disease, to give them in moderate quantities, regulating the dose 
according to the amount of depression and the effects produced. If 
he is violent or noisy he must be placed in an isolation ward, and 
prevented from injuring himself or his attendants, either by the 
use of the strait-jacket or by manual restraint. Seclusion itself 
has often a good effect in producing sleep. The management of a 
local injiuy is often rendered very difficult by the patient tearing 
off* bandages, splints, &c., and thus, for example, converting a 
simple fracture into a compound one. Such mischief can only 
be prevented by the greatest watchfulness and care. 
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DISEASES THE RESULT OF SEPTIO AND INFECTIVE PROCESSES 
IN WOUNDS. 

The diseases included under this head may be divided into two 
chief classes, the septic and the infective. 

The septic are such as depend upon putrefaction, whereby 
certain chemical products are formed and set up local inflamma- 
tion, and if absorbed into the system through the blood- or lymph- 
channels, give rise to fever and other constitutional symptoms 
known as blood-poisoning. The chemical nature of these products 
is unknown, but some of them are believed to be of the nature of 
ptomaines, and to act on the tissues locally, or on the whole system 
if absorbed, as intense irritants, and in a manner similar to that 
in which certain known alkaloidal bodies do. Thus, they do not 
multiply in the body beyond the seat of lesion, and the effects to 
which they give rise are proportionate to the dose absorbed ; and 
as soon as the putrefactive processes in the wound, or the absorp- 
tion of their products, are prevented, the local inflammation and 
the constitutional symptoms cease. The poison absorbed is non- 
infective : that is, if an animal is inoculated with the blood of 
another suffering from a septic disease, the disease is not trans- 
mitted ; neither is there evidence of one patient being able to 
infect another. Micro-organisms are not discovered in the blood 
or tissues outside the seat of lesion during life, nor immediately 
after death. The poison, however, is manufactured by living 
micro-organisms, belonging to the group of saprophytic bacteria. 
These saprophytic or putrefactive organisms are capable of growing 
on dea3 or dying tissues, but cannot thrive in healthy or living 
tissues, so that they cannot spread beyond the seat of lesion. If 
the diseased area be properly removed, the micro-organisms are 
also removed, and if the patient is sufliciently strong to resist the 
dose of poison already absorbed, recovery will soon follow. In 
a septic process, therefore, there is (1) infection of the injured, 
dead or dying tissues with saprophytic (putrefactive) organisms, 
and (2) intoxication with the poison elaborated at the seat of 
lesion. A good example is an ordinary case of gangrene, where a 
limb dies from malnutrition. Here the dead or dying Unit becomes 
infected by putrefactive organisms which cause the decomposition 
of the part. These again produce poisons which are absorbed and 
lead to fever and other constitutional disturbances. Amputation 
beyond the diseased part in a good subject is soon followed by 
recovery, for the micro-organisms, being saprophytic, cannot live 
beyond the line of demarcation. 

The infective diseases, on the other hand, depend upon an 
infection with parasitic organisms, i.e., bacteria capable of thriving 
in living tissues. Generally speaking, so far as wound infections 
are concerned, these belong to the group of pyogenic organisms, 
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but there are a number of special infective diseases produced by 
special organisms. Thus the diphtheria bacillus, the actinomyces 
fungus, the tetanus bacillus, the anthrax, glanders and tubercle 
bacilli, seyerally produce their own characteristic lesions and 
diseases. In all infective processes, there must also be intoxica- 
tion : the organisms elaborate their toxins, and these are absorbed 
either by the lymph-channels or the circulation. The difference 
between septic and infective lesions is this, that in the former the 
infection and intoxication are saprophytic, in the latter ^parasitic. 
An infecifve process may be local or general : if local, the organ- 
isms are restricted to the seat of lesion, e.g,, tetanus, diphtheria, 
erysipelas and gonorrhoea ; if general, the organisms f^d their 
way into the circulation (h»mic infection). But when the process 
is local the intoxication may either be slight, leading to hardly 
more than mild constitutional disturbances; or the intoxication 
may be very severe, so that the symptoms may be general and 
serious. Tetanus and diphtheria, for instance, are local infectious 
accompanied by intense general intoxication. The infective micro- 
organisms may be divided into two chief classes: (1) the non- 
wpecifi^ or the pyogenic bacteria, which, if admitted into the 
wound, may merely set up_local inflammation or suppuration, or 
if introduced into the system may, under certain conditions, lead 
toseptififfimia or to disseminated suppuration through the body 
(^jnfiBmia) ; and (2) the specific or the true infective micro-organ- 
isms, as the bacillus of anthrax, which, when introduced into 
the tissues or system, set up a like disease to that from which the 
subject they were taken from was suffering. Micro-organisms in 
large numbers are often found in the blood and in the tissues 
immediately after death. 

Both septic and infective diseases may occur simultaneously in 
the same subject. Thus, an infective micro-organism, as the 
Streptococcus pyogenes, may set up a localized infective inflamma- 
tion in the wound, and the toxic products of this may be absorbed 
into the system. Saprophytic organisms may now contaminate 
the wound and their septic products be absorbed as well, pro- 
ducing a septic intoxication ; or acting in the wound or in the 
system at large they favour the growth and development of the 
infective organisms. 

These diseases, whether septic or infective, may be divided into 
the local and the_general : that is, the poison may set up local 
miscEief, which may or may not be followed by general poisoning 
of the system ; or the who le sys tena may be primarily affected, any 
local mischief that may occur in the wound being merely of 
secondary consequence. It must, however, be remembered that a 
s mall loaU lesio n may for some reason or another become general 
Thus a boil m ay become a carbuncle, and this again may progress 
to a phlegmonous or gangrenous inflammation, and eventually 
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culminate in septicsemia and pyaemia. Similarly a tuberculous 
joint or gland, wLicli is a local infection, may with unexpected 
suddenness lead to a general miliary tuberculosis. 
Classification of septic and infective diseases : — 

I. Septic diseases. — (A) Local, — 1. Septic inflammation. 
(B) General. — 1. Septic traumatic fever, and 2. Saprsemia or 
septic intoxication. 

II. Infective diseases. — (A) Local, — (a) Non-specific, 1. 
Suppuration ; 2. Cellulitis ; 3. Hospital gangrene ; 4. Wound- 
diphtheria. (6) Specific. — 1. Cutaneous erysipelas; 2. Phleg- 
monous erysipelas ; 3. Gonorrhoea ; 4. Malignant pustule ; 
5. Actinomycosis ; 6. Tuberculosis ; 7. Glanders. (B) General. 
— (a) Non-Specific. — 1. Septiceemia with or without pyaemia. 
(6) Specific. — 1. Hydrophobia; 2. Some forms of Tuberculosis; 
3. Some forms of Leprosy ; 4. Some forms of Glanders ; 
5. Tetanus; 6. Diphtheria; and 7. Some forms of Anthrax- 
poisoning. 

General Septic Diseases. 

Septic traumatic fever is the result of the absorption of a 
moderate dose of the chemical products of putrefaction or decom- 
position from a septic or imperfectly drained wound (see Sefdic 
^ inflammation). It begins usually about the second or third day 
after the wound, whether this be the result of injury or of 
''"bperation, with a feeling of chilliness or a_ distinct rigor. The 
^ temperature runs up to 102° or 103° or higher, with morning 
remissions, the pulse is increased in frequency, the skin is hot and 
, dry, the urine is scanty and highly-coloured, the tongue is furred, 
, the appetite is lost^ the bowels are confined, and the patient 
^ J complains of headache and general feeling of malaise, and is at 
times delirious. The symptoms, which are generally at their height 
' about the sixth or seventh day, may subside as suppuration is 
established and the further absorption of septic products is pre- 
*;* vented by the sealing of the tissues with the inflammatory exudation 
and the formation of granulation-tissue. If the absorption of 
septic products continues in small quantities the fever may run 
. into hectic, or, if the dose of poison is increased, into saproomia. 
The treatment consists in at once rendering the wound aseptic and 
.^thoroughly draining it, the bowels in the meantime being opened 
by a brisk purge, and slop diet continued. 

SaprflBmia, or septic intoxication, which has hitherto been 
included with septic infection under the term septicaemia, is a 
form of blood poisoning believed to be due to theabsorption in 
large quantities of the chemical products of putrefaction {sepsine^ 
putrescine, cadaverine, <fec.), derived from a septic and ill-drained 
wound. It is, therefore, a more severe form of septic^Jraumatic 
fever, the difference being one of degree rather than of kind. 
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Clinicallj, it is not always possible to distinguish it from septic 
traumatic fever on the one hand, and from septicaemia, or even 
pjaemia before metastatic abscesses are formed, on the other hand. 
It is probable, moreover, that saprsemia, septicsemia and pysemia, 
though each may depend upon a different poison, often occur 
simultaneously in the same subject. 

Cause. — ^For sapreemia to occiu* the septic poison must be 
absorbed in a sufficient quantity. Hence the cause may be said 
to be those conditions that lead to the production of poison in 
large quantities, and that favour its absorption into the blood. 
Amongst these may be mentioned — 1. Extensive wounds recently 
made, inefficiently drained, and not kept aseptic. 2. Wounds of 
serous and synovial membranes. 3. Abscesses, cavities and 
gran ulatin g woimds in winch decomposing ^discharges are sub- 
jected to mechanical tension in consequence of the insufficiency 
of the external opening. 

Pathology, — ^The poison, notwithstanding its virulence, is pro- 
ductive of very little in the way oi post-mortem change which can 
be said to be characteristic. The parts on which its effects are 
more especially manifested are the blood, the gastro-intestinal 
canal, the nerve-centres, and the_kidneys. Thus the blood is of 
a dark colour and coagulates imperfectly, the red blood-corpuscles 
undergo rapid disintegration, causing a staining of the tissues and 
vessels and maki ng the sk in yellowish, and are found aggregated 
in little masses blocking the capillaries, and, probably, in conse- 
quence, producing the capillary hemorrhages (petechim) which are 
found more or less over the whole body, and especially beneath 
the serous membranes, especially the pericardium and plcuree. 
The serous cavities generally contain a little blood-stained serum. 
No micro-organisms are found in the blood if the examination is 
made immediately after death. The gastro-intestinal canal, the 
ne rve-centre s, and the viscera generally are congested ; the spleen 
is enljyjgfid and pulpy, the enl argemen t and congestion of the 
kidnejrS ; by which organs the poison is principally eliminated, is 
especially marked. Decomposition occurs very rapidly after 
death, rigor mortis is feeble, and cadaveric lividity pronounced. 

The Symptoms^ of which headache, vomiting, and delirium are 
the chief, usually come on aboul the secou? day after the infliction 
of the wound, and may be ushered in by a slight chill or even a 
severe rigor. The temperature suddenly rises to 103^ or 104^; 
the skin becomes clammy, the tongue dry and furred, and the 
bow els constipa ted ; nausea or vomiting, and sometimes diarrhoea 
now set in from gastro-intestinal irritation ; the patient becomes 
delirious, and if the dose of the poison has been large or its con- 
tinuous absorption is not prevented, rapidly sinks into a state of 
colh^ise ; the temperature falls possibly below normal, whilst the 
pulse continues rapid. The patient becomes unconscious, then 
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comatose, and then dies. Where the dose absorbed has been 
smaller, the progress of the disease is less rapid, the patient 
becomes ansemic, and perhaps jauudicedy the urine_alSuminous, 
the spleen enlarged, the vomiting and diarrhoea continue, and 
death may occur from exhaustion. 

The Treatment must be directed to the removal of the decom- 
posing discharges from the wound or cavity. If this is promptly 
and effectually done, the disease will generally be arrested. Thus, 
wounds must be washed out with antiseptic lotions, serous cavities 
drained, joints laid freely open, tension in abscesses removed by 
giving free vent to the pent-up and decomposing pus, sloughs cut 
or scraped away and the surface swabbed with carbolic acid and a 
septic or gangrenous limb amputated. The patient's strength in 
the meanwhile must be supported by fluid nourishment and the 
judicious administration of stimulants, and the subsequent anaemia 
combated by iron and quinme. In saprsemia due to septic 
peritonitis the repeated infusion of saline solution into the veins 
has in some cases been attended with beneficial results. The 
infusion causes diaiThcea and diuresis, and so helps to carry off 
the poison. 

Local Infective Diseases. 

Erysipelas is an infective, diffusely spreading inflammation, 
commonly aflfecting the skin or subcutaneous tissue, or both, less 
frequently the mucous membranes or submucous tissue, and still 
more rarely the serous membranes and the connective tissue in 
such situations as the pelvis, orbit, &c. 

Cause, — Erysipelas depends upon the introduction of an infective 
micro-organism into the system ; but for this to act it appears 
necessary that the vitality of the body should be lowered, and the 
tissues in consequence rendered less able to resist the injurious 
influence of the poison. The causes, therefore, may be divided 
into the predisposing and the exciting, the predisposing again into 
those that are general and those that are local. 

7'he general predisposing causes are such as pertain either to 
(a) the state of nutrition of the body, or (b) its environment. 
(a). Among the conditions that predispose to the disease by induc- 
ing an impaired state of the tissues are — 1, chronic alcoholism ; 
2, Bright's disease ; 3, diabetes ; 4, gout ; 5, malignant disease ; 
6, insufficient food ; 7, want of exercise combined with high 
living ; 8, previous attacks of the disease, (h). Among the causes 
that pertain to the environment of the body are bad hygienic 
conditions of all kinds, as — 1, imperfect ventilation ; 2, defective 
drains ; 3, accumulation of the products of decomposing organic 
matter ; 4, overcrowding ; 5, want of cleanliness ; 6, a large number 
of suppurating wounds in a hospital ; and 7, certain atmospheric 
influences not altogether understood. TJie local predisposing cause 
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is the presence of a wound, scratch, or abrasion of the surface, and 
especiallj of a lacerated wound, or one in which the discharge is 
undergoing putrefaction. 

The editing cause is the introduction of some infective organism 
into the system. This poison is probably not the same in each 
form of the disease. In the cutaneous form it has been shown by 
the observations of Fehleisen to be 
a species of micrococcus, the Strep- 
toeoccus erysipelatoms (Fig. 40). It 
had been known for some time that 
micrococci existed in the spreading 
margin of cutaneous erysipelas. 
Fehleisen cultivated some micro- 
cocci from this source, in some 
instances through thirty genera- 
tions, i,e.y for upwards of six months, 
and then inoculated several patients, 
in all of whom, with the exception 

of one, who had just recovered from pj^^ 40.— The Streptococcus 
an attack of the disease, erysipelas, erysipdatosus (Fehleisen). 

after an incubation period of from 

fifteen to sixty hours, was set up.'" The contagion may be 
conveyed by the hands of the surgeon or nurse, and by instru- 
ments, sponges, <&c., and probably by air and water. It is now 
supposed to enter the system in all cases through a wound. The 
so-called idiopathic erysipelas, in which there is ostensibly no 
wound, was thought to be an exception, but as this invariably 
occurs on exposed parts, as the face, it is now believed that the 
poison gains access through some slight crack or abrasion that has 
been overlooked. The streptococcus of erysipelas does not differ 
in morphology or cultural characters from Streptococcus pyogenes^ 
but opinions are still divided on the question of identity, though 
the weight of evidence is in favour of such identity. 

Pathology, — The virus, when inoculated, multiplies in the 
tissues, and spreads by the lymphatic vessels and spaces. In the 
cutaneous form according to Fehleisen and Metchuikoff, just 
beyond the spreading edge of redness where the skin is apparently 
normal, the lymphatics are^crowded with micrococci ; beneath the 
inflammatory blush the vessels are dilated and the tissues softened ^ 
and i nfiltrated with leucocytes which ai*e * devouring' the micro- 
cocci. Still ftirther inwards are large amoeboid cells, derived from 
the connective tissue, in part absorbing the leucocytes and their 
contained micrococci, and in part preparing for the repair of the 
damaged tissues; whilst beneath the spot where the blush of 
redness has faded onjy_dead micrococci are seen. The products 

* These inocnJations were undertaken for the cure of lapns and malignant 
umoun, and in two inatanoet apparently with success. 
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of the micrococci, after passing through the lymphatic glands, 
which become swollen and tender, enter the system, producing the 
constitutional symptoms. When the cellular tissue is involved, 
suppuration generally occurs, and the vessels that run through it 
to the skin are destroyed, and the skin in consequence sloughs. 
The post-mortem appearance of the body is similar to that seen in 
other cases of septic poisoning. The organs are congested, and 
the blood is thin and fluid The streptococci are not, as a rule, 
found in the blood ; but the white corpuscles have been observed 
degenerated and in some instances forming granular masses 
plugging the capillaries of the lungs and brain. 

Varieties. — Erysipelas may be divided into^l, the cutaneous 
or simple; 2, the cellulo-cutaneous or phlegmonous; and 3, the 
cellular or diffuse cellulitis. 

I. Cutaneous or simple erysipelas generally attacks the skin, 
less commonly the mucous membrane. It is a specific infective 
disease affectmg chiefly the lymphatics and lymphatic spaces and 
is especially prone to occur in the region of the face and head. 
The symptoms are local and constitutional. 

Local signs. — There is a vivid blush of redness, usually, but not 
invariably, starting from a wound, scratch, or pimple, and appearing 
either simultaneously with, or in some instances not till twenty- 
four or forty-eight hours after, the onset of the constitutioual 
symptoms. The blush has a great tendency to spread, or to 
suddenly leave one part and attack another {metastasis). The 
spreading edge is sharply defined and slightly raised above the 
surroimding skin, whilst the subsiding edge fades off into the 
healthy skin. The surface is usually at first vividly and uniformly 
red, ODdematous, and shining, the redness fading momentarily Qn 
pressure, and later becoming of a dusky hue. The patient com- 
plains of a stiffness and stinging heat in the part. In very acute 
cases the cuticle is raised into blebs by the exudation of serous 
fluid beneath it, and the nearest lymphatic glands are j;finerall^ 
tender and enlarged. Where tlTe tissues are lax, as about the 
face or scrotum, there is much oedema, but there is little tendency to 
suppuration, except in the case of the scrotum where gangrene and 
sloughing are not infrequently met with. When the inflammation 
subsides, there is usually some desquamation of the cuticle. 

The wound itself, if one is present, takes on an unhealthy 
appearance; it ceases to heal, the edges swell, the granulations 
shrivel, and the surface becomes dry. 

l^he constitutional symptoms generally begin with a chill or rigor. 
The temperature suddenly rises to 103° or 104"^, or higher, but it 
does not fluctuate as in septicaemia and pysemia. The pulse 
becomes rapid, and there is headache, loss of appetite, furred 
tongue and constipation, or sometimes diarrhoea. 

Terminations, — ^The erysipelas as a rule gradually subsides, or 
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when affecting the face may cease quite abruptly with a sudden 
fall of temperature to the normal, and the patient recovers ; or it 
may spread over a large area, and the patient sink into a low 
typhoid state, and die of blood-poisoning (septiccBmia), especially 
when the subject of kidney disease or other visceral trouble. 
When about the head and face it may spread to the pharynx 
or larynx, and end fatally from oedematous laryngitis ; or it may 
spread to the orbit, conjunctiva, lachrymal apparatus, nose or ear ; 
or to the bronchi and lungs ; or it may attctck the membranes of 
the brain and set upjiieiiipgitiB ; or the peritoneimi and set up 
peritonitis. A persistent oedema leading to permanent thickening 
sometimes ensues, and rarely tendons or joints become involved 
leading to adhesions or ankylosis. Relapses are common. 

Treatment, — The bowels should be opened by a smart purge 
(Calomel, gr. v. c. jalap, gr. viii.), and subsequently perchloride of 
iron given in large doses (Tinct: ferri perchlor: m. xl, quartis 
borb). Slop diet is usually required at first, but as the constitu- 
tional symptoms generally assume a low type, the patient should 
not be too much depressed, as a stimulating plan of treatment 
will probably sooner or later be indicated. Thus, ammonia and 
bai^, brandy-and-egg mixture, brandy, strong beef-tea, &c., are 
called for should the temperature run high, the pulse become soft, 
and the tongue dry and brown, or low muttering delirium set in. 
Locally, nothing answers better than dusting the part with equal 
quantities of oxide of zinc and starch powder, and enclosing it in a 
thick layer of cotton-wool. Painting the part with an aqueous solu- 
tion of thial (30 per cent.) is sometimes of service. When there is 
an unhealthy wound, means should be taken to render this aseptic ; 
but strong antiseptics, as carbolic acid, must be avoided, as they 
cause too much irritation. Should there be any collection of pus, 
or other pent-up discharge, it must of course be let out, and the 
part efficiently drained. When a patient is attacked with erysipelas 
in a hospital, he should be removed to an isolation ward, and the 
greatest care taken not to infect other patients. It was an old 
practice to draw a stick of nitrate of silver over the skin in front 
of the spreading edge of redness, and it was said that the erysipelas 
would not pass over this line. Since the teaching has been in 
vogue that the inflammatory reaction follows the spread of the 
micrococci, and is salutary in that the leucocytes destroy the 
micn^organisms, attempts have been made to set up inflammation 
in front of the encroaching microphytes by painting the skin with 
tincture of iodine. Cases in which the disease is said to have been 
thus arrested have been reported. More recently in severe cases 
an antitox in (antistreptococcus serum) has been employed in the 
treatment of erysipelas,, with, it is said, excellent results. 

2. Cellulo-outaneouBy or phlegmonoiis erysipelas, difl'ers 
from the preceding variety, in that it involves the subcutaneous 
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tissue as well as the skin. It is probably alway s associated with 
a scratch or wound, and nearly always terminates in suppuration 
of the subcutaneous tissue and sloughing of the skin, but it seldom 
penetrates beyond the deep fascia, unless this has been injured. 
It is most common in the intemperate, or those of broken-down 
constitution or the subject of visceral disease, and is especially 
frequent after a scalp wound. 

Symptoms, — There is locally much more oedema and swelling 
than in the former variety, but the redness is less bright and not 
so sharply defined, and blebs or bullae containing serum, which 
may be blood-stained, often'~form over the affected part. The 
pain, at first hot and tingling, soon becomes throbbing, and the 
swelling brawny, and should suppiiration occur, boggy in places ; 
whilst the redness assumes first a dusky, then a purple, and then 
a mottled hue ; finally, dark-<K)loured sloughs form, but no pointing 
occurs. If an incision is made into the tissues, they are at first 
found infiltrated with fluid, and later look like wet wash-leather 
from the breaking down of the cellular tissue into pus and sloughs. 
As the inflammation is more intense than in cutaneous erysipelas 
so are the constitutional symptoms, though similar, more uigent. 
At the onset there are often severe and repeated rigors. The 
fever, at first slight, assumes a typhoid character as suppuration 
sets in. The disease may terminate in resolution, but more fre- 
quently runs the course above described, and may end fatally 
from broncho-pneumonia, saprsemia, septicaemia, pyaemia, exhaus- 
tion, or hectic. It is most fatal when, as is so frequently the case, 
the patient is the subject of chronic kidney disease. Locally, it 
may lead to necrosis of bone, destruction of a joint, brawny 
thickening of the part, or much scarring. 

Treatment, — This must be both constitutional and local. A 
purgative should be given at the onset, and the patient placed on 
slop diet, which should be exchanged, when suppuration occurs, 
for concentrated nourishment with bark, i£on, and stimulants. 
Locally, lint or spongiopiline soaked in hot boracic lotion should 
be applied, and incisions made early before sloughing has had 
time to take place, i.e., as soon as the parts become brawny. A 
number of small incisions made parallel to the long axis of the 
limb are preferable to one long one. They should extend through 
the skin into the inflamed cellular tissue, the haemorrhage, which 
is often free, being readily stopped, if excessive, by plugging with 
iodoform or sal alembroth gauze, or like antiseptic material. 
Subsequently the wounds should be dressed antiseptically, well 
drained, and the sloughs removed from time to time as they form. 
Should diarrhoea set in it may be controlled by opium ; but this 
drug must be given cautiously when there is kidney mischief. 
In bad cases, where much skin has been destroyed or a joint 
irreparably damaged, amputation may ultimately be required, 
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but s hould not , as a rule, be done whilst the disease is in 
progress. "^ 

3. Cellular erysipelas, or dif^ise cellulitis, is an acute, 
infective, and diffuse inflammation of the cellular tissue due to 
streptococcus infection. It may occur in the subcutaneous or sub- 
mucous tissues, in the inter-muscular planes, in the cellular tissue of 
the pelvis or orbit, in fact anywhere in the body where connective 
tissue exists. It may be due to various causes. Thus it may occur 
in the subcutaneous tissue after a scmtch or puncture, par- 
ticularly one inflicted in the post-mortem room; in the pelvic 
cellular tissue af ter pa rturition or the operation of lithotomy. ; and 
in the submucous tissue after an injury, as a sting of the throat 
by a wasp. 

Symptoms. — The constitutional symptoms resemble those already 
given under the preceding varieties of erysipelas, and though they 
may vary in intensity they are generally grave and soon assume 
an asthenic type, and become those of saprsemia as the septic 
products are absorbed from the decomposing sloughs. The local 
symptoms vary according to the part attacked. When the sub- 
cutaneous tissue is affected they are similar to those of cellulo- 
cutaneous erysipelas, save that the skin is not at first involved, 
but is only slightly reddened or mottled ; the parts, however, feel 
hard and brawny, and become boggy as suppuration occurs. Later, 
the skin, as the vessels which supply it are destroyed by the 
pressure of the inflammatory exudation in the subcutaneous tissue, 
loses its vitality, and rapidly becomes gangrenous and sloughs. 

The Treatment is like that of celRilo-cutaneous erysipelas. 
Incisions should be made early, and stimulating treatment is 
generally required from the first. 

Hospital gangrene or sloughing phagedsdna is a rapidly 
spreading, infective inflanmiation accompanied by extensive slough- 
ing and ulceration. It most commonly affects an open wound, 
but has been known to follow injuries where there has been no 
break in the skin. It is seldom seen at the present day, owing to 
improved hygiene, better hospital management, and the more 
scientific treatment of woimds. The virus, probably the pyogenic 
micrococci, may be conveyed to the wound by the air, the hands 
of the surgeon or nurse, instruments, sponges, &c. The micrococci 
{streptococci and staphylococci) are found in chains and masses as 
well as singly, both in the slough and in the inflamed tissues 
around. (See also Phagedcenic Ulcers, p. 35.) 

Symptoms. — When an open wound is attacked, a pultaceous, ash- 
grey, adh erent slough fo rms on the surface, and the sloughing 
rapidly spreads both deeply and widely. The edges of the wound 
are dusky-red, oedematous, sharp-cut and rapidly melt away as the 
gangrene proceeds. The discharge is thin and greenish or blood- 
stained, and exhales a horrible foetor. Although a local infective 
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disease, severe constitutional symptoms of blood-poisoning, rapidly 
assuming a typhoid character, are set up by the absorption of the 
septic products (ptomaines), and frequently terminate fatally in a 
few hours. No micro-organisms have been found in the blood. 

Treatment. — The patient should be isolated, and where the 
disease occurs in military practice as an epidemic, the whole of the 
patients in the infected building should be removed to huts or 
tents. Stimulants, opium, and quinine should be given internally ; 
whilst locally, the slough must be completely removed, the ulce- 
rated surface thoroughly destroyed by strong nitric acid or 
chloride of zinc, and the wound sprinkled with iodoform and 
dressed antiseptically. 

Wound-diphtheria is seldom met with in this country. It is 
not caused except in very rare instances by the bacillus of diph- 
theria, but mostly by pyogenic micro-organisms. It is thought 
by some to be a mild form of hospital gangrene due to the ordinary 
microbes of suppuration, by others to be a distinct affection 
depending upon a specific form of micrococcus and the result of 
bad hygiene and want of cleanliness in the treatment of the wound. 
When a wound is so attacked, the surface, previously granulating, 
becomes covered with a greyish- white^ opaquCj tenacious membr^e, 
similar to that of diphtheria. This membrane consists of granula- 
tion-cells and coagulated exudation in which are found micrococci 
in chains and colonies. The affection appears to be only very 
slightly contagious, and does not affect the system generally further 
than by the absorption of the septic products. The treatment 
consists in attention to the general hygiene, and dusting the wound 
with iodoform or rubbing it over with a stick of nitmte of silver. 

Malignant pustule or charbon is a specific infective disease 
due to the inoculation with the Badllus anthracisy obtained from 
animals suffering from splenic fever. It occurs most frequently 
in this country amongst those whose work brings them into contact 
with hides imported from countries in which splenic fever is common. 
The bacillus may enter the system through a wound or abrasion of 
the skin, a pustule occurring at the point of inoculation. The 
disease may then remain localized, or the bacillus may enter the 
blood and there rapidly multiplying give rise to a true septicaemia 
or hasmic infection. At times the bacillus is absorbed directly 
into the blood through the alimentary or respiratory mucous 
membrane without any external manifestation, and sets up similar 
constitutional symptoms, the affection being then known as Wool' 
sorter's Disease or Anthraccemia, (See a work on Medicine.) 

Symptoms, — A red itching pimple is first noticed, generally at 
the situation of a slight scratch or abrasion of the skin, on the 
face or some other exposed part The pimple soon becomes 
converted into a vesicle, whilst the surrounding tissues become red 
and brawny. Gangrene occurs at the focus of inflammation, and 
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around this a ring of secondary vesicles forms. Thus, when the 
so-called pustule is fully developed, it presents a very characteristic 
appearance (Fig. 41). In the centre there is a dry black slough, 
around this a ring of vesicles, and around this again an area of 
redness, brawny induration and much oedema. There is, however, 
but little pain and no suppuration. The neighbouring lymphatic 
glands may now become enlarged and tender ; feverish symptoms. 



Fig. 41. — Malignant pustule. From a case under the care of 
the late Mr. Morrant Baker. 

rapidly assuming a typhoid type, set in, and the patient dies of 
sudden syncope, exhaustion, coma, or it may be of oedema of the 
glottis, when the disease affects the neck. Should any doubt exist 
as to the nature of the disease, it will be cleared up by examining 
the contents of the vesicles for the bacillus. 

The BacUlw anthracis (Fig. 42) is a straight rod-like body, 
varying from -j-jnnr ^ ttoT) ^^ ^^ ^^^^ ^^ length. In artificial 
cultures it grows out into long threads made up of bacilli, the 
adjacent ends of which are sharply cut and slightly concave. It 
multiplies by fission and, when in contact with oxygen, by spores. 
It is readily killed by heat and a I per cent solution of carbolic 
acid, but the spores resist both heat and drying and a 5 per cent. 
solution of carbolic acid, though they are destroyed by prolonged 
boiling, by a 1 per cent, solution of corrosive sublimate and some 
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other antiseptics. The bacillus is occasionally also found in the 
blood and in various tissues of the body in this disease. 

The Treatment consists in the free excision of the pustule. If 
this is done in time the patient usually recovers. Some merely 
scrape with a Volkmann's spoon ; others cauterize the woimd, after 

excision or scraping, with chloride of 
zinc or carbolic acid. Dusting with 
de-emetised ipecacuanha, together 
with its employment internally after 
the excision of the pustule, is highly 
spoken of by some surgeons. When 
constitutional symptoms have de- 
veloped, the strength must be sup- 
ported by fluid nourishment and by 
stimulants when indicated. Sulphide 
of soda in ten-grain doses has been 
recommended on account of the 
beneficial effect it exercises in the 
Fio. 42. — The anthrax bacillus. splenic fever of animals. 
X 1,000. (After Sternberg.) Actinomycosis is an infective 

disease depending upon the pre- 
sence in the tissues of a micro-organism, the actinomyces or ray 
fungus. 

Cause, — The disease, which is prevalent in cattle, is probably 
set up in them by the fungus in the grain taken as food. It also 
appears in man to be generally conveyed by cereals. A grain of 
wheat or barley has been found in several growths. It may in 
rare cases be transmitted to man from the diseased animal; as has 
been said to occur in cowmen. A common site of inoculation is 
through a carious tooth, but the parasite may gain admission by the 
alimentary and respiratory tracts or through a cutaneous wound. 
Patliology, — The actinomyces, having entered the tissues, sets 
up a progressive inflammation leading to the formation of granula- 
tion-tissue, tough fibrous tissue and pus. The pus contains pale 
yellow, or sometimes white or brown grains, which are visible to 
the naked eye when the pus is spread out in a thin layer, the 
larger grains being about the size of a pin's head. These grains 
are seen, on careful microscopical examination, to be made up of 
fine threads of mycelium, with radiating club-shaped bodies at the 
periphery, hence the term ray fungns. The 'clubs' are at times 
absent and are believed by some to be involution forms and not 
essential to the disease (Fig. 43). 

In cattle the disease affects chiefly the lower jaw, but it has also 
been met with in the upper jaw, the tongue, the respiratory and 
alimentary tracts, and in the subcutaneoiis and intermuscular 
tissues. It was formerly included under the names of osteo-sarcoma, 
wooden tongue, bone-cancer, tubercle, &c. 
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lu man actinomycosis may appear (1) in the skin, especially 
that of the face, neck (Fig. 44), breast, or abdominal wall ; (2) 
in the mucous membrane of the mouth, pharynx, oesophagus, 
intestinal tract or bladder ; or (3) in the viscera, as the liver or 
lung, and in a few rare cases the brain. 

Symptoms, — When it occurs in the mouth it is commonly met 
with about the socket of a carious tooth, and infiltrates, as a rule, 
the lower jaw. A great deal of thickening occui-s in the surround- 
ing bone, and abscesses are formed in the neighbouring connective 
tissue. Sooner or later a tumour generally forms about the 
angle of the jaw, and involves the skin of the face and neck. 
On the opening of the abscesses sinuses are left leading into the 
swelling, which is found to consist in part of tough fibrous 
tissue and in part of soft vascular granulation-tissue filling 
cavities in the bone. The escaping pus contains the grain - 



Fia. 43. — Actinomyces — the ray funguB. 

like masses of the fungus which are characteristic of the disease. 
When actinomycosis invades the cutaneous surface the appear- 
ances are characteristic. Thus it first gives rise to a brawny, 
purplish -red, irregular swelling, which in places soon softens into 
abscesses, and these, on bursting, leave sinuses discharging charac- 
teristic pus, and then cicatrize, whilst other abscesses form around. 
Thus the mass acquires an irregular consistency, being riddled \\ ith 
sinuses, soft and fluctuant in places where abscesses are forminjr, 
puckered, firm, and indurated where cicatrization has taken place. 
When the disease occurs in bones other than the jaw, it gives rise 
to a growth with characters similar to those mentioned above. 
When it begins in the lung it may spread to the pleura and then 
extend widely in the chest walls. From the intestine it may 
invade the peritoneum and abdominal walls. The portion of 
intestine most often affected is the cajcum. The disease may then 
give rise to symptoms resembling appendicitis, namely, a feverish 
attack with constipation and perhaps vomiting, attended by a swell- 
ing in the right iliac fossa. The peculiar induration, and after an 
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incision has been made the escape of pus containing the fiingus, 
will settle the diagnosis. In whatever situation it begins, if left 
alone, it steadily spreads until it kills either by exhaustion or by 
involving some vital organ. Metastases do not appear to occur in 
the lymphatic glands communicating with a primary focus of actino- 
mycosis, but a pyeemic form of actinomycosis has been described. 
diagnosis, — The disease perhaps most resembles a breaking 
down syphilitic gumma, tuberculous ulceration, or a fibro- or 
myxo-sarcoma attended by profuse suppuration. The presence 



Fio. 44.— Actinomycosis of the face. (From a drawing of a 
patient. St. Bartholomew's Hospital Museum.) 

of the parasite in the pus will clear up any doubt as to the nature 
of the disease. 

IVeatment, — The most efficient treatment is the complete removal 
of the growth, whilst it is still local, by excision and scraping. In 
the lower jaw this has been attended with complete success. When 
the disease is too extensive to admit of removal, free drainage and 
antiseptics should be used as palliatives, and large doses of iodide 
of potassium given internally. This drug has been found of great 
value, both in man and in cattle, and should always be given, 
whether local treatment is or is not undertaken. 

General Infective Diseases, 

Septiceemia or septic infection. — The term septicaemia is here 
restricted to the condition generally known as septic infection, using 
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the term ' septic ' in its old sense ; septic iutoxication, which has 
hitherto been included under the term septicaemia, has already been 
described under the head of Saprasmia, Septicaemia, in this sense, 
is an infective disease due to inoculation with pyogenic (as distin- 
guished from saprophytic or septic) micro-organisms, which multiply 
in the tissues or escape into the lymphatic or haemic circulation. 

It must be clearly understood that the term septictemia is a 
clinical one given to well-known conditions easily recognized by 
their symptoms. Strictly speaking, that is, using the term in its 
pathological or bacteriological sense, septtccBmia means hoemic infec- 
lien. It is, therefore, necessary to remember that what is clinically 
a septicaemia includes two distinct pathological processes : a haemic 
infection and a local infection accompanied by severe general 
intoxication. The infection that forms the starting-point of the 
disease may remain local, or it may for some reason or another 
become general, and yet the symptoms may be the same whatever 
condition prevails. As a matter of fact, micro-organisms are but 
rarely foimd in the blood in cases which on clinical grounds are 
diagnosed as septicaemia. The severity of the symptoms depends 
on the amount of toxins produced by the micro-organisms, and so 
far as this is concerned it matters little whether the infection 
remains local or becomes general. 

Cause, — ^The essential cause of clinically so-called septicaemia 
is the introduction of a micro-organism into the tissues or into 
a wound. This organism almost always belongs to the group of 
pyogenic cocci. The living virus may be derived from the body 
of another patient who is suffering from or has died of the disease 
or some other pyogenic infection, such as erysipelas, and it may 
be conveyed by the bands of the surgeon or nurse, or by imper- 
fectly-cleaned instruments, sponges, flies, &c. The minutest 
quantity of the living contagium is sufficient. Although any 
one of the pyogenic cocci is capable of producing septicaemia, 
the one most to be feared is the Streptococcus pyogenes; it 
causes, far more frequently than other bacteria, spreading 
phlegmonous inflammations and grave forms of septicaemia. 
The importance and the frequency of streptococcal septicaemia 
accompanying tuberculosis, diphtheria, typhoid fever, scarlet fever, 
the puerperal state, erysipelas, cellulitis and traumatic infections 
are probably not even yet sufficiently appreciated by physicians 
and surgeons. Septicaemia produced by other pyogenic cocci under 
these circumstances, although it may be of equal severity and 
similar character, is less common. In view of the fearful pathogenic 
possibilities with which streptococci may be endowed, a surgeon 
cannot regard their presence in a wound or inflamed part with 
as little concern as he may the white, or even the yellow, 
staphylococcus. Streptococcal cases are in general more 
dangerous to other surgical patients in their proximity than 
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staphylococcal cases, and are therefore more likely to require 
isolation (Welch). 

Pathology, — ^Various pathological conditions may be associated 
with what on clinical grounds has been diagnosed as septicaemia. 
There may be (1) a local infection by pyogenic cocci, which may 
be spreading or phlegmonous. The cocci, being parasitic in nature 
and capable of growing in the living tissues, will spread beyond 
the seat of infection along the lymph-channek, and may thus 
produce fresh foci in and around the glands or wherever they find 
a resting-place. Naturally these cocci produce their poisonous 
substances; these are absorbed and lead to the aggregate of 
symptoms which constitutes septicaemia. (2) The cocci may find 
their way into the circulation, multiplying in the blood, so as to 
become demonstrable by ordinary methods of examination. They 
are then carried along the minutest vessels into all the tissues of 
the body, and the result is a general heemic infection. In such cases 
they reach the heart by the venous circulation ; they may infect 
the cardiac valves and produce a malignant endocarditis, which, 
as will be shown below, in its turn may lead to pyaemia. (3) The 
inflammatory process leads to plugging of the smaller vessels at 
the seat of infection ; these thrombi are * septic,' or rather infec- 
tive, and particles may be carried by the veins into the right side 
of the heart and thence as emboli into the lung, where they would 
produce a pyaemic abscess (pycemia). Doubtless pyogenic cocci 
frequently enter the blood-stream from the seat of infection in 
small numbers or waves. They often perish in the blood without 
doing harm, but they may lodge somewhere, as on one of the 
cardiac valves or on one of the serous membranes, multiply there, 
and produce a secondary inflammatory lesion, an infective endo- 
carditis, or inflammation of a serous cavity. If it should be an 
infective endocarditis, micro-organisms will soon appear in the 
blood, i,e.y a haemic infection will soon result. It will be seen then 
that in so-called septicaemia cocci will only be found in the blood, 
if there is a general haemic infection, or an infective endocarditis, 
or if the blood should happen to be examined during one of the 
periods when the cocci are passing into the circulation. 

The j)08trmortem appearances are similar to those of sapraemia. 
There is a like condition of congestion of the nerve-centres, gastro- 
intestinal tract and viscera, with petechiae beneath the serous mem- 
branes, and staining of the vessels and tissues. Micro-organisms, 
both micrococci and bacilli, however, may be found in the blood 
under the conditions mentioned above. The serous cavities often 
contain blood-stained serum, and pleurisy and pneumonia may 
at times be present. The spleen is generally greatly congested 
and enlarged. 

The s7/mptoms are also similar to those of sapraemia ; indeed, it 
is often impossible to diiferentiate between them. Septicaemia, 
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however, may be suspected when there is evidence of infection from 
some source, or the wound is so small as to render it impossible 
for the amount of septic matter necessary to set up septic intoxica- 
tion to be formed in it It would, moreover, appear probable that 
the two diseases may at times co-exist in the same subject 
Septiciemia begins with a distinct rigor, which may be repeated, 
followed by a temperature of 103° to 104° or higher. The symptoms, 
the chief of which are headache, nausea, vomiting, delirium, and 
sometimes diarrhoea, may run the same rapid course as in saprsemia, 
the patient passing into a state of collapse ; or they may be more 
chronic and less severe in degree though similar in kind, whilst 
leucocytoflis and petechial eruptions of the skin, or bronchitis, 
pneumonia, pleurisy, or pericarditis may supervene. 

Treatmenl. — Little can be done in the way of curative treatment 
beyond preventing the introduction of more poison by taking the 
same local means to disinfect the wound as were mentioned under 
saprBemia. The same good effects, however, must not be expected, 
an the poison once introduced multiplies indefinitely, and hence 
the dis^»e is almost invariably fatal. Large doses of quinine or 
salicylic acid or sulphite of potash, however, may be given, whilst 
the strength should be supported by fluid nourishment and stimu- 
lants. Recently what appear to be promising results have been 
obtained with injections of an anti-streptococcus serum, which, if 
the lesion in question be due to the streptococcus, would hold out 
hope of success, and should certainly be tried early and in sufficient 
doses. It must be confessed that in some cases in which this 
remedy has been employed its results have not been encouraging, 
bot there remains a certain proportion of cases in which it has led 
to cure from apparently hopeless conditions. The reason lies 
probably in the fact that there are several pathogenic species of 
strepto^x^us which may be concerned in septicsemia, and that 
a given serum will be effective only in those cases due to the 
particular species of streptococcus which was employed in its 
preparation. Intra- venous injections of saline solution have also 
been resorted to as in saprsemia. 

PysBinia is distinguished from septiceemia by the formation of 
secondary {metastatic) abscesses in various tissues and organs of the 
body. It received its name on the erroneous supposition that it 
was due to the entrance of pus into the blood, seeing that it 
generally originates in connection with a suppurating wound, and 
is later attended with purulent collections in various parts of the 
body. It is to be regarded as a special stage of septicaemia, and 
previous to the formation of the abscesses the two diseases are 
often clinically indistinguishable. 

Catise. — The immediate cause is no doubt the entrance of a poison 
into the blood, and since pyogenic micrococci have been found in 
the wound, in the thrombosed veins leading from the wound, in the 
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blood, the tissues, and the metastatic abscesses, it is now held that 
these organisms are essential factors in the production of the con- 
dition known as pysemia. There are no specific bacteria of either 
septiceemia or pjsemia. The same organisms are found in both. 
Pyaemia, however, is seldom developed except where the patient is 
exposed to unfavourable hygienic conditions, amongst which may 
be especially mentioned overcrowding in ill-ventilated and badly- 
drained hospitals, particularly where a large number of suppurating 
and foul wounds are congregated together in the same ward; 
whilst the general debility induced by insanitary dwellings, poor 
living, town life, and the abuse of alcohol, in that it lowers the 
resisting power of the tissues, further predisposes to the disease. 
Pysemia is generally developed in connection with a wound which 
has reached the stage of suppuration and has not been properly 
drained and kept aseptic. It is probable, therefore, that the septic 
products entering the system with the pyogenic micrococci further 
lower the resisting power of the tissues. The micrococci, most 
frequently streptococci, having gained admission to the wound, and 
probably having already produced a condition regarded as septi- 
caemia, infect the thrombi filling the veins leading from the 
wound, and are carried away with detached portions of the thrombi 
into the venous circulation. The emboli become lodged in the 
capillaries of the tissues and organs, and being infected with the 
pyogenic organisms from the wound, set up suppuration in the 
tissues around the vessels in which they lodge. In other instances 
it is believed that pyogenic micrococci may so multiply in the 
circulation or enter it in such masses that they are sufficient in 
themselves, without the presence of any clot, to plug the small 
vessels, and here in like manner cause secondary suppuration. 

There appear to be, therefore, two chief elements at work in 
pyaemia, the pyogenic cocci giving rise to the disseminated sup- 
purations, and the toxins developed in the wound and generated by 
the cocci themselves, poisoning the whole system. Pyaemia is 
especially common after wounds involving bone, owing to the 
liability of the large patulous veins of bone to become fiUed with 
purulent thrombi, portions of which are readily carried away by 
the blood-stream. Hence the frequency of pyaemia after injuries 
of the cranium involving the diplo^, compound fractures, amputa- 
tions, and excisions, when antiseptics and drainage are neglected 
Again, the poison may be developed in retained portions of the 
placenta left after childbirth, and may then enter the blood by 
infecting the thrombi in the uterine veins. Or it may be formed 
in connection with operations on the genito-urinary tract, on 
account of the difficulty of keeping such wounds aseptic. Pyaemia, 
moreover, is especially frequent after infective osteo-myelitis, and 
septic thrombosis of the lateral sinus following otitis media. 
It may also occur in connection with erysipelatous wounds. 
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diffuse cellulitis, and hospital gangrene, and sometimes after 
gODorrhcea, ulceration of the intestines in typhoid fever and 
dysentery, and ulcerative endocarditis. Very oc<msionally pytemia 
follows the most trivial operation or injury, as the subcutaneous 
division of a tendon or a portion of fascia. Here it is probably 
the result of the introduction of micro-organisms at the time of 
the operation. At times no local source of infection can be dis- 
oovered ; the disease is then spoken of as idiopathic pyaemia, and 
it is believed that the pyogenic micro-organisms gain admission, as 
in infective osteomyelitis and ulcerative endocarditis, through a 
mucous 8ur&ce (see above). 

Pathology, — The post-mortem appearances are similar to those in 
septiciemia, plus purulent collections in one or more situations or 
disseminated through the body as multiple small abscesses. Thus, 
there is the same rapid tendency to putrefaction, disintegration of 
red blood-corpuscles, staining of the vessels and tissues, minute 
extravasations {peUcJuas) beneath the serous membranes and in the 
skin, congestion of the viscera, enlargement of the spleen, and in 
many cases the presence of micro-organisms in the blood and 
TariouB tissues and organs. The body is emaciated and the skin 
yellowish and earthy in appearance. 

The purulent collections may be found in the serous cavities, in 
the viscera, in the joints, and indeed throughout the body generally. 
There may be one or more moderate-sized collections of pus ; or an 
organ, as the lung, may be riddled by a number of small abscesses 
varying in size from a pea to a nut. The visceral abscesses are 
most common in the lungs, then in the liver, 
and next in the spleen, kidneys, and brain. 
They are situated in the periphery of the 
organs, ie., in the situation of the terminal 
arterioles. Where, however, pyaemia follows a 
lesion of the rectum, the abscesses are generally 
found in the liver, since most of the blood from 
the rectum passes first through that organ. The 
pus is sweet, rarely foetid, and may resemble 
ordinary pus, or it may be thin and watery. It 
always contains pyogenic micrococci. When 
there is a wound it is usually found unhealthy 
and surrounded by an inflammatory area ; 
micrococci are present in it. The veins leading 
from the wound are usually filled with thrombi, 
which are generally, though not invariably, 
undergoing purulent softening, and then contain 
micrococci. Where the pyaemia has originated in infective osteo- 
myelitis, or in a wound involving bone, the veins in the medulla of 
the bone, and those leading from the bone, are usually also found 
filled with purulent thrombi If the affected veins are followed 




Pio. 45. —Throm- 
bosed vein. The 
thrombus is seen 
projecting from 
the smaller into 
the larger yein. 
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towards the heart, the end of the thrombus will often be seen 
projecting into the blood-current in the larger vein at the spot 
where the smaller joins it (Fig. 45). Lastly, coccus colonies, t.«., 
collections of micrococci, are found in the various tissues and organs. 
A consideration of the above morbid appearances makes it appear 
probable that the metastatic abscesses may be produced in several 
ways : 1. Thrombosis of the veins leading from the wound is set 
up by one or more of the conditions that commonly produce 
tiirombosis, such as suppuration around a vein, an abscess breaking 
into a vein, death of the part from which the vein runs, <fec. The 
thrombus becomes impregnated with the septic products forming 
in the wound, and with the pyogenic micrococci introduced from 
without. The septic and infective changes extend up the throm- 
bus ; portions of the thrombus where it projects into a larger vein 
are detached by the force of the blood -stream in the larger vein 
(see Fig. 45), and are carried away in the blood, and become 
lodged in the capillaries of the lungs or, possibly, escaping through 
them, in the capillaries of other parts of the boiiy. These emboli, 
being of a septic and infective nature, instead of leading to the 
changes which follow ordinary embolism, give rise to septic and 
infective inflammation terminating in suppuration and abscess 
{priiruiry embolic abscesses), 2. Masses of micrococci which have 
gained entrance either directly through a wound or indirectly 
through a mucous membrane, as in the case of infective osteo- 
myelitis, are carried from the primary seat of disease by the 
lymphatics or blood-stream, and become lodged in the capillaries 
of the various tissues and organs. There blood- corpuscles aggregate 
around them, thus forming a thrombus, which softens and sets 
up infective inflammation and suppuration. 3. Portions of the 
softened thrombus in the lung-capillaries become detached, and 
are carried by the blood -stream to other parts of the body, where 
they in turn form emboli, which also set up similar infective 
inflammation and suppuration {secondary embolic abscesses). 4. The 
diffuse purulent collections in the serous and synovial cavities are 
thought as a rule to depend upon the poisoned condition of the 
blood and the presence of micrococci, not upon emboli. 5. In 
other instances, again, an infective or ulcerative endocarditis may 
be first produced in the manner previously described and the 
vegetations on the cardiac or aortic valves give rise to septio 
emboli. Metastatic abscesses in the lungs are doubtless due to septic 
emboli carried there from the right side of the heart. In many 
ciises secondary foci are not found elsewhere, but in other cases 
metastatic abscesses are found both in the pulmonary and systemic 
vascular areas. In the latter case the infection carriers must have 
been disseminated by the systemic circulation, either after an 
ulcerative endocarditis has first been produced, or, without this, by 
micro-organisms passing through or from the lungs into the left 
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side of the heart in sufficiently large masses to plug the smallest 
vessels. 6. Again, organisms, as mentioned above, may enter the 
circulation from the seat of infection ; they may then multiply in 
the blood, so that a general hiemic infection results ; or they may 
for some reason or another be carried away without producing a 
general hsemic infection, but may lodge and grow in some internal 
or peripheral part, arrested there probably by some slight local 
lesion, and may here produce a suppurative metastasis. Unless 
there is an infective endocarditis, or a general hsemic infection, no 
organisms will be found free in the circulation. 7. A special 
form of pyaemia is hepatic or portal pycemia. The liver does not, as 
a rule, participate in the general dissemination of suppurative foci, 
unless the seat of infection is situated in the iK>rtal vascular area, 
as, for instance, in the intestinal mucosa or the vermiform appendix. 
The $ympt4)ms usually set in with a rigor, generally a severe 
oue, during which the temperature rises to 103°, 104°, or even 
higher. Profuse sweating follows. The rigors are repeated from 
time to time. The temperature chart represents the same series 
of long up and down strokes characteristic of hectic fever, only 
differing in that the morning temperature in pyaemia seldom 
reaches normal. The pulse is quick ; the tongue is red or glazed, 
and later, dry and brown ; wasting rapidly sets in ; the skin often 
assumes an earthy or jaundiced hue ; the face is anxious, perhaps 
flushed or pale ; extravasations from the capillaries of the skin 
occur, producing petechiae ; and other eruptions, though less 
common, as patches of erythema or purpura, may appear from 
time to time, with aphthae or ulceration of the fauces. The breath 
and the exhalations of the body have a peculiar sweet odour, and 
albumen may be found in the urine. At about the end of a week 
metastatic abscesses form in various parts, as the lungs, liver and 
joints ; or diffuse suppuration may be set up in the serous cavities, 
and signs of pericarditis, pleurisy, or peritonitis ensue. Diarrhoea 
sets in, then delirium, and the patient dies exhausted usually 
during the second week. In the meanwhile, the wound, if one 
exists, is generally foul and suppurating, though later it may 
become dry and cease to form pus : in some chronic cases, which 
are rare, however, the wound may heal. The prognosis is 
extremely imfavonrable ; acute cases are always fatal, each rigor 
making the chance of recovery more hopeless. At times, how- 
ever, the disease may run a chronic course {chronic pt/cemta), 
differing from the acute in degree rather than in kind. Thus 
the rigors are less frequent or none may occur. The viscera, as a 
rale, are not affected, and the abscesses show a special predilection 
for the joints. The patient may die after some weeks, or may 
linger for some months, or very slowly recover after one or more 
relapses, with probably stiffness of one or more joints. Or he may 
sabeequently die of phthisis, albuminuria, or lardaceous disease. 
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TreatmerU.^LittXe or nothing can be done in the way of treat- 
ment in acute cases, when once the pyaemic process is fully estab- 
lished, beyond supporting the strength by fluid nourishment and 
stimulants, opening abscesses as they are formed, and placing the 
patient under the most favourable hygienic conditions possible. 
Measures should, of course, be taken to drain the wound and 
render it aseptic. The internal jugular vein should be tied in 
septic thrombosis of the lateral sinus. Quinine in large doses 
is generally advised, but little must be expected from it. There 
is reason to hope, however, that in the early stages, when the disease 
is due to the streptococcus, the copious use of the auti-streptococcus 
serum will be of service. In infective osteomyelitis amputation 
through the joint above the affected bone should be done if pysemia 
appears imminent but has not fully declared itself. As the 
pyaemia here is generally due to the Staphylococcus pyogenes 
aureusy an anti-streptococcus serum is not of service. In chronic 
cases, when convalescence has ensued, a sea-voyage or residence 
at Aix-la-Chapelle or other suitable spa may be of benefit. 

G-landers is a specific infective disease common amongst horses, 
and occasionally communicated to man by inoculation, through a 
wound or the unbroken mucous membrane, with a specific form of 
micro-organism, the Bacilltia mallei. This bacillus after several 
cultivations retains the power of reproducing the disease in the 
horse. The disease may run an acute or chronic course. It is 
nearly always acute in man and chronic in the horse. The acute 
form is characterized : (1) by a thin serous discharge, rapidly 
becoming foul, purulent, and sanious, from the nasal mucous 
membrane, with enlargement of the submaxillary glands ; (2) by 
a pustular eruption, resembling that of small-pox, on the skin and 
mucous membrane of the respiratory and digestive tract ; and 
(3) by the formation of circumscribed nodules in the lymphatics 
of the subcutaneous and muscular tissue, which usually soon break 
down into abscesses and foul ulcers. These signs are ushered in 
and accompanied by fever, which rapidly assumes a typhoid type 
and is sometimes preceded by a rigor. Symptoms of pneumonia 
or pleurisy, or vomiting and diarrhoea ensue, according as the 
respiratory or alimentary tract is chiefly affected, and death usually 
takes place within a week or ten days from sapraemia, septicaemia, 
or pyeemia. In the chronic form the constitutional symptoms 
are less severe, and the patient may linger for months, or even 
recover. 

In the horse the disease is spoken of by Teterinary surgeons as 
^ farcy' when the lymphatic vessels and glands are principally 
affected, the swellings opposite the valves in the lymphatics 
forming the so-called ^farcy-buds ;^ and as glanders^ when the 
disease falls chiefly upon the nasal mucous membrane. In man 
the two processes generally occur together as above described. 
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Diagnosis. — The fact that the patient's occupation brings him 
into contact with horses or that he has been in attendance on an 
animal known to be glandered should excite suspicion. The detec- 
tion of the bacillus maUei in the discharges on bacteriological 
examination will serve to distinguish the acute disease from small- 
pox, acute rheumatism, septicaemia, and pyaemia, and the chronic 
form from syphilis and tuberculosis, for all of which glanders may 
he mistaken. 

Treatmeni. — Beyond supporting the patient's strength with con- 
centrated fluid nourishment, scraping and curetting the infected 
surfaces, opening abscesses as they occur, dressing the ulcers anti- 
septtcally, and syringing out the nasal chambers with antiseptic 
lotions, little or nothing can be done, as no treatment appears to 
have been hitherto of any avail in the acute form. Seeing how 
highly infectious is the disease, however, the patient should be 
bolated, and the strictest antiseptic precautions taken to prevent 
the spread of the disease to the attendants. It has been recently 
shown that a chemical substance (mcUUin) present in the artificial 
cultures of the glanders bacilli produces no reaction when injected 
into the tissues of healthy animals : but when injected into the 
tissues of animals affected with glanders a decided rise of tempera- 
tare takes place. A means of making an early diagnosis in the 
horse is thus afforded, and by its use the disease can be stamped 
out of infected stables. 

Hydrophobia is a specific infective disease, always propagated 
by inoculation, and probably due to a specific micro-organism. 
It has received its name from the prominent symptoms which the 
pharyngeal spasms produce. It is called rnbies in dogs because no 
fear of water is shown, and because in them there may be great 
excitement. The disease is generally received by man from the dog, 
occasionally from the wolf, and more rarely from the cat or fox, and 
by these animals it may be given to horses, deer, &c. The inocula- 
tion is generally through a bite by which the saliva containing the 
virus reaches the lymphatics. At times it has occurred through a 
soratch which has been only licked by the affected animal, and once 
through making a post-mortem examination on a subject who had 
died of the disease. Of all persons bitten by rabid animals, about 
15 per cent, only suffer from the disease, a fact which probably in 
chief part depends upon the saliva being wiped off the teeth as they 
pass through the clothes. The most dangerous wounds are those 
on the face and hands, and on the bare legs of children, the average 
mortality of bites on the face being as high as 60 to 80 pet cent. 
Multiple and lacerated wounds are naturally most to be feared, as 
inoculi^tion in them is more likely to take place. Also the nearer 
the bite is to the central nervous system, the more easily and 
rapidly does the poison reach the brain and begin to take effect. 
Indeed the only certain method of producing the disease in animals 
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is by inoculation under the dura mater. It was the discovery of 
this fdct which led M. Pasteur to make his investigations. 

The average period of incubation varies from two weeks to six 
months. Although it is said that the incubation period has been 
as short as two days, and as long as twenty years, two weeks to two 
years may practically be given as its limits. There are no symptoms 
during this period. The vesicles or lyssse said to occur under the 
tongue from the thii-d to the ninth day after the bite do not appear 
to be a constant phenomenon. The virus has no influence on the 
healing of the wound, the bite of a mad dog healing like other 
wounds, either by first intention, or, if the tissues are badly 
lacerated, slowly and painfully. 

Seeing therefore that there are no symptoms during the incuba- 
tion period, and that in the early stages of rabies there are no 
naked-eye post-mortem signs, the only way of ascertaining if the 
bite is that of a mad dog is to watch the animal. If the dog is killed 
at once the patient will suffer much mental anxiety. He must wait 
for three weeks before the point can be determined by inoculation 
experiments on rabbits, or he may undergo Pasteur's treatment 
unnecessarily. Moreover, to wait three weeks may be too late for 
wounds of the face. Every suspected dog, therefore, should be con- 
fined in a strong cage. If mad he will show advancing symptoms, 
and die in three or four days. It is important, therefore, to 
recognize the symptoms of rabies in the dog. 

Symptoms of rabies. — The earliest symptoms are restlessness, 
dulness, and a tendency to shun the light. The dog often roves 
far and wide, and has a morbid appetite for pieces of stick, hay, 
stones, (fee. In the next stage he may rush wildly about, biting 
other dogs, inanimate objects, or men, frequently those to whom 
he has been previously attached. The appetite is lost, there is a 
desire to drink, and the muzzle is put into the water, but none is 
taken. Finally he becomes paralyzed, the lower jaw begins to 
drop, the bark changes to a characteristic hoarse howl from pharyn- 
geal paralysis, next the limbs fail, and finally the muscles of 
respiration. Sometimes, however, advancing paralysis is the only 
symptom, the power of barking being then lost. This form of the 
disease is called dwnb rabies. 

Post-mortem signs of rabies. — The stomach contains hay, sticks, 
stones, Ac, and its mucous membrane is congested and scattered 
over with small hromorrhages. The trachea is congested and may 
also be dotted over with small ha?morrhnge8. The nervous system, 
especially the cord and medulla, show signs of acute myelitis. This 
begins with an exudation of leucocytes into the sheaths of dilated 
vessels, then ha)morrhage, and finally softening. If a portion of 
the medulla or cord is required for inoculating purposes, a piece 
should be placed at once in a 20 p. c. solution of glycerine and kept 
there for three or four days to kill septic raicro-orgauisms ; an 
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emulsion is then made and a drop or two injected under the dura 
mater of a rabbit, which will die in from eighteen to twenty-one 
days, showing first excitement and then paralysis of the hinder 
limbs, extending later to the fore-limbs and head. 

Pathology of hydrophobia, — The principal post-mortem changes 
in man have been found in the medulla, especially about the region 
of the glossopharyngeal, pneumogastric and hypoglossal nuclei, 
and in the cerebral cortex. They consist in the infiltration of the 
peri-Tascular sheaths with leucocytes, thrombosis of the medium- 
siied vessels, small heemorrhages, and degeneration of the nerve 
cells ; in short, as- in animals, of an acute myelitis. The theory 
now generally held with regard to the pathology of the disease is 
that the poison, after remaining for a variable time dormant in the 
wound, multiplies or matures ; and then that either it or its pro- 
ducts slowly enter the blood and set up a specific inflammation in 
the medulla and cerebral cortex, whereby their power of resistance 
to reflex irritation is diminished or lost Hence the occurrence of 
the spasms on the slightest provocation. Finally, that should the 
patient not succumb to spasm of the glottis or muscles of respiration, 
the affected nerve-centres become exhausted and no longer respond 
at all to the reflexes necessary to carry on life, and the heart's action 
in consequence ceases. The nature of the poison is not known, 
though the belief is gaining ground that the disease depends in 
some way upon a micro-organism, since rod-like bodies have been 
discovered in connection with the hfiemorrhagic lesions in the cere- 
bral cortex, and a micro-organism has been isolated by inoculating 
fowls with the virus taken from rabid animals. 

Symptoms of hydrophobia^ — At first there maybe pricking pain, 
perhaps some redness and tumidity, at the site of the wound, which 
has generally long since healed. The patient, if an adult, has often 
much mental anxiety, and with the onset of the symptoms may 
become melancholia As the disease becomes fully developed the 
symptoms point to disturbance in the medulla, especially about 
the centres for deglutition and respiration. Thus there is increasing 
difficulty in swaUowing in consequence of pharyngeal spasm, and 
a peculiar click in respiration in consequence of spasm of the 
diaphragm. The pharyngeal spasms are at first only excited by 
attempts to swallow, but subsequently the sight of water and the 
sound of its trickling from one vessel to another, a blast of cold air, 
or a sudden light is sufficient to set them up. Swallowing is now 
quite impossible, and viscid saliva is forcibly hawked up and expec- 
torated about The spasms, which begin in the pharj'nx, extend 
to the muscles of respiration and then become general ; the pain 
is agonizing and the patient may have hallucinations or violent 
delirium, but often remains sensible of his dreadful condition to 
the end. Paralysis finally ensues, and death usually occurs from 
involvement of the respiratory muscles. The spasms sometimes 
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diminish as the paralysis advances, and the patient may sink into 
a delusive calm, during which the power of swallowing may be 
regained. Sometimes the chief symptom throughout is advancing 
paralysis. Such cases resemble dumb rabies of dogs. 

Death may be due in the earlier stages to spasm of the glottis 
or muscles of respiration ; later to paralysis of the muscles of 
respiration or to exhaustion. 

Diagnosis, — ^The intermittent character of the spasms (clonic 
spasms), the hallucinations, and the escape of viscid saliva from the 
mouth, will generally serve to distinguish hydrophobia from tetanus 
following the bite of a dog, and from false or hysterical hydro- 
phobia. In the latter case, too, the convulsions will cease if the 
patient is put under chloroform. 

The prognosis when the disease has once developed is hopeless. 
There is no authentic case of recovery from hydrophobia. 

The treatment may be divided into the preventive and paUiative. 
Preventive treatment — If the patient is seen immediately after the 
bite, we should endeavour to remove the poison from the wound, 
or else destroy it. This may be attempted by suction, a prooedure 
which appears to be quite safe provided there is no crack or abrasion 
about the lips or tongue ; or if at hand, a cupping-glass may be 
applied. The parts should afterwards be excised or thoroughly 
cauterized, the best caustics being nitric acid, nitrate of silver, 
caustic potash, and pure carbolic acid. It has been advised that if 
the wound has already healed when the patient is seen the cicatrix 
should be cut out ; but it is more than questionable if this pro- 
cedure is of any value, especially as it appears that if inoculation 
by M. Pasteur's method is resorted to before symptoms come on, 
the disease may be effectually prevented from developing. 

Pasteur's treatment. — This consists in obtaining a virus of fixed 
strength and then attenuating it so that it can be safely inoculated. 
To obtain the fixed virus the disease is transmitted through a 
series of rabbits, the period of incubation becoming less and less 
as the virus increases in intensity, till, after passing through 
upwards of eighty rabbits, the period of inoculation is found to be 
constant and the virus of maximum intensity. A rabbit inoculated 
with this fixed virus always develops symptoms on the seventh 
day and dies on the tenth. To attenuate the virus a portion of 
spinal cord of a rabbit inoculated with the fixed virus is suspended 
in a sterilized bottle over caustic potjish. As the cord dries the 
virus becomes less vinilent, so that after two days* drying a rabbit 
inoculated with it dies in from 11 to 17 days; after 7 days* drying 
from 23 to 29 days; after 11 days* drying from 30 to 35 days; until 
after 12, 13, or 14 days* drying, its virulence is completely lost. 
An emulsion is made of 0*5 centigrams of spinal cord in 2 cubic 
centimetres of sterilized beef-tea, and a drop or two is subcutaneously 
injected under the skin of the abdomen or flank. The cords are 
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ased in an ascending series from the fourteenth or fifteenth day of 
drying upwards, until on the ninth day of treatment a cord which 
has been dried for only three days is used. The treatment is 
continued for 16 days. The above is known as the Simple method. 
For face-bites a more rapid method has been found necessary to 
prevent the disease. In this, which is called the Intensive methody 
a cord of only three days' drying is used on the sixth day, and the 
treatment is continued with two days' intermission until the 
twentieth day. This method, however, appears to be somewhat 
dangerous, a few patients so treated having died with symptoms 
of the paralytic form of the disease similar to that induced in 
animals by inoculation. 

PaUicUive treatment, — When hydrophobia has supervened, all 
that can be done is to relieve symptoms. Thus the patient should 
be placed in a darkened room, and every source of irritation that 
may cause spasm avoided. Opium and morphia should also be 
given for the same purpose. Chloral, chloroform, eserine, pilo- 
carpine, curare, and many other drugs have been given ; but all 
are useless, and some, as chloroform and curare, are not unattended 
with danger. 

Tetanus is a disease in which the voluntary muscles are 
thrown from time to time into a state of intense spasm, whilst 
they remain in the intervals in a condition of constant contraction 
(tonic spasm). 

Cause. — Tetanus was formerly attributed to a lesion of the 
peripheral nerves ; but it is now known to be a toxic infection, 
depending upon a specific virus gene- 
rated by the growth of the tetanus 
bacillus. It is especially prevalent 
in hot climates, and amongst the 
negro races ; it occurs more often in 
men than in women, and in military 
than in civil practice. It is especially 
common after lacerated and punc- 
tured wounds and bums ; but it has 
been met with aft^r every kind of 
wound, from a mere scratch, or the 
ligature of a pile or the umbilical 
cord, to amputation of the thigh or 

other capital operation. Tetanus, Fio. 46.— The tetanus bacilloB. 
however, has been more often observed x 1,000. (After Sternberg.) 
when the wound, whatever its cause 

and character, is in a septic condition. Exposure to cold, damp, and 
sudden changes of temperature were believed to influence its 
production, and where tetanus occurs, as it sometimes does, without 
an apparent wound, were regarded by some as the essential cause. 
It would appear, however, that such conditions merely act as 
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depressing agents, and that the micro-organism in these cases 
gains admission through a scratch or abrasion whidi has been 
overlooked. 

Tetanus is inoculable from animal to animal, and probably from 
animals to man, since a veterinary surgeon has died of tetanus 
after making a post-mortem examination of a horse dead of the 
disease. 

Pathology. — But little is discoverable on ;)(w^w^arfemexamination. 
At times the nerves leading from the wound have been found 
congested, at other times unaltered in appearance. Hypersemia 
of the medulla and cord, exudation in and degeneration of the grey 
matter, and haemorrhages in the white columns, have been noted 
in some cases ; whilst in others nothing abnormal in the nerve- 
centres has been discovered. The modem view of the pathology 
of tetanus is that it is a toxic infection due to a specific virus 
which affects the medulla and cord in a. way similar to strychnine. 
The virus {tetanin^ tetano -toxin) is a chemical compound, but 
according to the researches of Vaillard, Vincent, Brieger and others, 
is neither an alkaloid nor an albumose, but is allied to snake-poison 
or an enzyme. It is generated in a wound by the growth of the 
tetanus bacillus. It is only within recent years that an absolutely 
pure culture of the bacillus has been obtained by Kitasato, but 
since then its cultivation has become easy (Fig. 46). The bacillus 
occurs as long delicate threads with slightly rounded ends. When 
spioritig, these threads break up into short rods which usually 
develop a spore at one end, giving them a drumstick shape. It is 
anserobic, and hence rapidly loses its virulence on exposure to air. 
Its special habitat would appear to be ordinary earth, thus serving 
to explain the frequency of tetanus in the wounded who have been 
allowed to lie on the ground after battles. It has been found in 
the surroundings of horses, the floor of stables, and in soil taken 
from beneath the floor of hospital wards in which cases of tetanus 
have occurred. The bacillus only exists in the soil or in the 
wpund ; not in the blood or nervous system. The bacilli proliferate 
or grow only at and around the site of inoculation, and do not 
sj)read into the blood or invade the organs ; again, they do not 
survive long in the wound, for a few days after infection they 
cannot be discovered either microscopically or by artificial cultiva- 
tion. The bacilli manufacture a toxin, which is absorbed, and 
passing along the perineural lymphatics reaches the spinal cord, 
and acting on the motor cells produces the characteristic spasms. 
Cutting out the nerves of a limb of an animal which has been 
inoculated in that limb, delays the onset of tetanus considerably, 
and thus a foniier method of treatment, the excision of nerves, 
finds some pathological support. Experimentally all the symptoms 
of tetanus can be produced by injections of the germ-free toxins 
of tetanus cultures. The toxin does not cause spasms immediately 
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after iuoculation, and with small^ doses it roay require days before 
any appear. In experimental animals the spasms become apparent 
first in the muscles nearest the seat of inoculation. It is curious 
that animals may be carefully inoculated with large doses of toxin- 
free spores or bacilli without contracting tetanus, while a few such 
spores or bacilli inoculated together with other organisms, such as 
the BacUlui colt communis or the pyogenic cocci, will readily pro- 
duce tetanus. Clinically, also, tetanus complicated by septic or 
suppurating wounds is severer than tetanus associated with a slight 
or clean wound. The tetanus toxin can frequently be found in 
the blood both during life and after death, and is not eliminated 
to any appreciable degree by the urine. 

The symptoms usually begin by a feeling of stiffness in the 
muscles of the neck ; the patient complains that he is unable to 
open his mouth widely (trismus), and that his throat feels sore on 
swallowing. On examination, the muscles of the neck, the mas- 
seters, and perhaps the abdominal muscles, are found hard and 
rigid, and the face presents a characteristic expression from the 
angles of the mouth being drawn slightly upwards by the contrac- 
tion of the facial muscles. Later, other of the voluntary muscles, 
especially those of respiration, become affected, and distinct spasms, 
attended with severe pain and varying in duration, occur from 
time to time. The spasms are induced by the slightest irritation, a 
breath of air, the least noise, the merest touch, and the remissions 
become shorter, or only partial, as the disease is fully established. 
During the spasms the face assumes an expression of intense 
anguish (ristu mirdonicus), the respirations and pulse are quickened, 
and the body is variously contorted. Thus, when the spinal 
musclra are chiefly affected the back becomes arched, so that in 
severe cases the patient rests only on his head and heels {opisHvO' 
tcnos) ; more rarely the body is bent forward, being rolled up as it 
were like a ball (emprosthotonos); whilst still more rarely it may 
be drawn to one or other side ( pUu/rosthotonos). The skin is bathed 
in perspiration, the urine concentrated and high-coloured, and the 
bowels obstinately confined. The temperature may remain normal, 
or be but slightly raised ; though sometimes shortly before death 
it runs very high, and has been known to register 112° Fahr. The 
patient is unable to sleep, but the intellect continues clear to the 
end Death may occur from spasm of the glottis, spasm of the 
respiratory muscles, or from exhaustion or syncope. Recovery 
hardly ever takes place when the symptoms are acute, but if the 
patient survive till the twelfth day the prognosis is more favourable, 
and becomes more and more so every day. 

VcaritUes, — Clinically several forms of tetaniis may be recognized. 
In traumatic tetanus a wound is always found, which may be no 
more than a mere scratch or puncture, or a severe suppurating or 
septic lesion. In idiopathic or rheumatic tetanus no wound is 
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visible, but it is probable that some breach of surface or mucous 
membrane has escaped observation. Tetanus neonatorum occurs 
in new-bom infants, the umbilical cord being the seat of infection ; 
tetany* puerperalis in lying-in women, the bacilli being carried 
generally through negligence to the raw uterine surface. Cephalic 
tetanus follows an injury of the face or head, and is characterized 
by the presence of facial paralysis, due it is supposed to ccHupression 
in the Fallopian aqueduct of the facial nerve swollen as a conse- 
quence of ascending neuritis. From a prognostic point of view it 
is important to distinguish between a(mte and dironic forms of 
tetanus. A case is acute if (a) the incubation is short, under seven 
days, and (b) the onset of general spasms quick, twenty-four to 
forty-eight hours ; it is chronic if (a) the incubation is prolonged, 
eight to fourteen days, and {b) the onset of general spasms delayed 
or absent The general mortality of tetanus is about 45 to 50 per 
cent, that of acute cases being about 80 to 90 per cent, and of 
chronic cases 15 to 20 per cent 

Diagnosis, — From sti^chnine poisoning and hydrophobia, tetanus 
is distinguished by the spasms being of a tonic instead of a clonic 
character, and further from hydrophobia by the absence of 
hallucinations and the discharge of viscid saliva, signs which are 
characteristic of that affection. 

Treatment — Hitherto the treatment has consisted in attempting 
to tide the patient over the first few days in the hope that the 
affection might become less acute and gradually wear itself out 
Thus little or nothing could be done beyond supporting the strength 
with fluid nourishment, administered by the rectum if the patient 
is unable to swallow, and preventing the spasms as much as 
possible by the most absolute quiet, the avoidance of all sources of 
irritation, the employment of such sedatives as chloral or opium, 
and relieving the constipation by purgatives and euemata. Curara, 
Indian hemp, Calabar bean, eserine, and numerous other drugs 
internally, and subcutaneous injections of carbolic acid (J-th of a 
grain), paraldehyde, pilocarpine and urethane, have all had their 
advocates, and cases have been reported in which success was 
attributed to their use. The treatment of tetanus, however, has 
through the recent researches of Behring, Kitasato, Tizzoni, 
Cattani, Roux, Yaillard and others, been placed on a different 
footing, and the injection of the tetanus antitoxin, with the 
excision of the wound, although success had not yet been met 
with in any case that might not possibly have otherwise recovered, 
may be looked upon as the only rational treatment. It has been 
found by these observers that the blood serum of animals rendered 
highly immune to tetanus by previous injections of the tetanus- 
poison (tetano-toxin) taken from artificial cultures of the bacilli, 
possesses the power when injected into another animal of destroy- 
ing the toxic properties of the tetano-toxin, or of conferring 
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immunity on the animal even though twenty or thirty times 
the amount sufficient to kill be injected. In an ordinary case of 
tetanus, however, the injection of the antitoxin is not sufficient, 
in that fresh doses of the poison are continually being generated by 
the bacilli in the woimd and absorbed into the system. On the 
earliest signs of tetanus, therefore, the wound should be freely 
excised or amputation performed before the antitoxin treatment 
is begun. The antitoxin should be injected subcutaneously into 
any part of the body, preferably the abdominal walls or the inner 
part of the thigh. Recently, in order that the antitoxin may act 
more directly on the nerve-centres, it has been injected through a 
liunbar puncture into the spinal canal, or, after trephining, directly 
into the brain. I have employed lumbar puncture, but the result was 
disappointing, and injection into the brain is said to cause sclerosis 
of the nerve-tissue around. The dose will depend upon the severity 
of the case, the period of the disease at which the treatment is 
begun, and the quality of the antitoxin used. It must be large if 
the case is severe and if treatment has been delayed for some 
days after the symptoms have come on ; but results with the 
antitoxin as at present manufactured have not been good. 
Moreover, it must be remembered that the antitoxin is an 
immunizing and not a curative agent, hence it should be 
employed on the earliest appearance of the disease. In pre- 
paring and injecting the antitoxin, care must be taken that it 
does not come into contact with chemical antiseptics or heat, since 
both impair its action. 
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SECTION III. 

Injuries of Special Tissues. 

injuries of bones. 

Fractures. — A fracture may be defined as a sudden and forcible 
solution of contiuuity in a bone. 

The Causes of fracture are predisposing and exciting. 1. The 
predisposing causes may be enumerated as senile atrophy, atrophy 
from pressure or disuse, fatty degeneration, rickets, fragilitas ossium, 
osteomalacia, osteomalacia carcinomatosa, general paralysis, loco- 
motor ataxy, tuberculous foci, syphilitic gummata, caries and 
necrosis, hydatid cysts, and malignant growths ; in brief, any con- 
dition rendering the bone unusually fragile, to which may be added 
the male sex as more frequently exposing to violence. The peculiar 
and inherited condition of the bones (osteo-psathyrosis) rendering 
them liable to multiple spontaneous fractures, may also be looked 
upon as a predisposing cause. The exciting tauset are either 
external violence or muscular action, (a) External violence may be 
direct or indirect. In fracture from direct violence the bone is 
broken at the spot where the violence is applied. Such fractures 
are usually attended with more serious consequences than fractures 
from indirect violence, since the soft parts are, as a rule, much 
injured, and the fragments comminuted or fissured, and, perhaps, 
driven into important organs, as the lung in fracture of the ribs, 
or the brain in fracture of the cranium, <tc. In indirect violence 
the fracture occurs at a distance from the spot where the violence 
is applied, as, for instance, a fracture of the clavicle from a fall on 
the arm. The bone usually breaks at its weakest sp}t, and the 
fracture may be rendered compound from the fragments, which 
are often much displaced and sharp and irregular, being driven 
through the soft parts. Fracture from indirect violence is most 
common in the bones of the extremities, and the base of the skull. 
(/>) Muscular action, except in the case of the pateljai is not a 
common cause of fracture. When the long bones are broken in 
this way, they are usually the seat of some of the affections 
mentioned above as predisposing causes. When a bone infiltrated 
with a malignant growth, or softened by osteomalacia, breaks from 
very slight violence, the fracture is said to occur sjxmtaneously. 

Varieties of fracture. — A fracture is said to be simple when the 
skin covering it is not broken^ compound ^h^n a wound through 
the skin and soft pttrts leads down to the seat of the fracture. 
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Whether simple or compound, fractures are farther -spoken of :-^ 
1. According to their extent, os:— complete, when the bone is 
broken quite across ; incomplete or greenstick^ when partially 
broken and partially bent; comminuted, when broken into several 
piec^ ; and multiple, when two or more distinct fractures occur in 
the same bone, or in different bones. 2. According to the con- 
dition of the fragments, as : — i mpac ted, when one fragment is 
driven into another ; fissured, when there is a mere crack through 
the bone without displacement ; depressed, when one fragment is 
preyed in below the surface, as in some fractures of the cranium i; 
punetured, when there is a small perforation with driving inwards 
of the fragments ; and splintered, when only a fragment of bone 
is chipped off. 3. According to the Hne of fracture, as :— - 
transverse, oblique, spiral, longitudinal, Y- or T-shaped, and stellate^ 
terms which sufficiently explain themselves. A fracture, more- 
over, is said to b e compli cate when associated with other injuries, 
such as dislocalibn of the same bone, r uptur e of the main arteiy 
of the limF, injury of an adjoining internal viscus as the brain or 
bladder, implication of a large joint, &a Further, a iracture is 
spoken of as intra-uterine when it occurs as the result of - external 
violence or uterine contraction before birth, or as congenital when 
it occurs during birth. 

Displacement ^ the fragments, especially in the bones of the 
limbs, commonl^KJCurs, except the fracture be transverse, when, 
as in the case of the tibia, there may be little or none. The 
causes of the displacement may be enumerated as: — 1. The 
weight of the limb acting on the lower fragment ; 2. Muscular 
contraction ; 3. The violence producing the fracture ; 4. Careless 
handling by bystanders ; and 5. Injudicious movement on the 
part of the patient. The amount of displacement will depend in 
part on the direction of the line of fractiu'e, and in part on 
wheth er the perio ste um is or is not torn. Thus the displacement 
is usu^ly considerable when tfce fracture is oblique, insignificant 
when transverse, especially if the periosteum is intact. The 
displacement is spoken of as angular, lateral, longitudinal, and 
rotatory, according to the direction which the fragments take to 
each other. 

Signs, — Before examining for fracture, an accurate history of 
the accident should, if possible, be obtained, since much light 
may thus be thrown on the nature of the injury. The clothes 
should then be carefully removed, and the parts handled tenderly, 
lest a simple fracture be converted into a compound by a shar{) 
fragme!it_bcing^ dri ven t hrough the skin. Thus, in the case of 
the leg, the boot shouldT)e cut of!', the trousers ripped up the 
seam, and the stocking split with scissors. The injured side 
s hould always be compared w ith the sound side.' The general 
signs of fracture are: — 1. Altei'ation in the shape of the partj 
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2. Swelling ; 3. Impairment or loss of function ; 4. Preternatural 
mobility ; 5. Shortening ; 6. Pam ; 7. Crepitus ; 8. The sensation 
of a sudden snap or giving way of the bone experienced by the 
patient. No one of the above signs alone, except crepitus, is 
absolutely diagnostic of fracture; and crepitus itself, wneu"the 
fragments are impacted and when the fracture is of the greenstick 
vaiiety, may be absent, or may be simulated by joint-crepitus, 
effusion into the sheaths of tendons, emphysema, and by the 
grating of osteophytes in chronic osteoarthrftis. True crepitus, 
however, having been once felt, can hardly afterwards be mis- 
taken ; it is readily distinguished from false crepitus by its harsher 
and more grating character. The skortetUng may be natural or 
due to some previous injury or disease, as a former fracture, osteo- 
arthritis, 6ic. ; shortening also occurs in dislocation. Increased 
mobility may not be present, as when a fracture is ffrmly impacted. 
Pain may, of course, occur from causes other than fracture ; it 
may often be elicited in fracture when crepitus canuot be obtained. 
Swelling^ loss of function and alteration in the shape of the part 
may be present in other injuries, but are useful signs in some 
forms of fracture. Too much weight, it need hardly be said, 
should not be given to the patient^s sensations, as a snap or feeling 
of the bone giving way may occur in rupture of a tendon or 
ligament. 

Constitutional symptoms, depending upon 8 hock if the injury is 
severe, or upon hemorrhage if much blood has been shed either 
externally, as in compound fracture, or into the pleural cavity in 
fracture of a rib, may, of course, be present. But in addition to 
these, there is generally :it the end of twenty-foiir_ hours or so 
some slight rise of temperature lasting for a_£bw di ^a (/ racture 
fever), probably due to the absorption of fibrin fermentTand certain 
changes in the urine, such as a tiuce of albumen, f§^ in the form of 
an emulsion, and an excess of urobiline, due, it is believed, to the 
breaking up of the medulla and extra vasated blood at the seat of 
fracture, and the excretion of their products by the kidneys. 
The constitutional symptoms that may attend compound fracture 
are described under that head. 

The Diagnosis is often difficult, especially : — 1. When the 
fracture is near, or extends into, a joint, owing to effusion of blood 
or synovial fluid into the joint-cavity. 2. When there is great 
extravasation of blood, or later, effusion of inflammatory products 
about the fragments. 3. When the fracture is transverse, and 
there is no displacement, especially if the fragments are held in 
position by a companion bone, as the fibula in fracture of the 
tibia. 4. When the fracture is subperiosteal. In the cranium, a 
simple uncomplicated fissured fracture cannot be diagnosed. In 
doubtful cases of fracture much aid may often be obtained by 
means of the x rays. 
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How to obtain crepitus, — Grasp the limb firmly above and below 
the suspected fracture, and when there is shortening, make exten- 
sion to bring the rough surfaces into contact. Then gently attempt 
to move the lower on the upper fragment. Having once assured 
yourself that crepitus is present, desist from your manipulations, 
as they not only give the patient pain, but injure the soft parts. 
In some cases, as in fracture of the neck of the femur, where the 
nature of the injury from the presence of other signs is quite 
obvious, crepitus should not be sought lest an impacted fracture 
be rendered non-impacted and afterwards remain ununited, or 



Fio. 47. — Diagram of the fragments a few hours after simple fracture. The 
periostedm is torn and ragged, and separated from the bone for a slight 
distance above and below the fracture. Blood is extravasated between the 
fragmeDts, in the medullary canal, and in the periosteum and other soft 
tissues surrounding the fracture. 

Fio. 48. — Diagram of the process of repair in simple fracture. A. Ensheathing 
callus ; B. Internal callus ; c. Permanent callus. Commencing ossification of 
the en^eathing callus is indicated by the darker shading at the angle between 
the periosteum and the bone. 

the periosteum uniting the fragments be torn, and a like result 
ensue. 

The method of tmion is similar to that which occui*s in the healing 
of a wound of the soft parts by the first intention. Blood is at first 
extravaaated between and aroimd the fragments (Fig. 47). Then 
quickly follows a si mple t raumatic inflammation in and about the 
ends of the bones. The periosteum and adjacent soft tissues, 
the medulla, the Haversian canals, and medullary spaces in the 
ends of the fragments, together with the blood-clot, become 
infilt rated with leuc ocytes audJymphocytes, which have escaped 
from the vessels of these parts, and with proliferating tissue cells. 
As the result of this inflammation, the blood-clot and damaged 
tissues are gradually absorbed, whilst the Haversian canals and 
medul lary spaces becom e enlarged and the earthy salts contained 
i n their walls flissolved . The inflammation subsides in a week to 
ten days, leaving the fragments embedded in a mass of soft, red, 
gelatinous m&tetiaX (j^antUationtisstie), derived from the leucocytes. 
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lymphocytes, endothelial cells, and proliferated tissue cells, but 
according to some observers in part from the remains of the 
extravasated blood that has not been absorbed. This granulation- 
tissue, which is called callus^ consists here, as in the union of soft 
parts, of small round cells and of larger connective- tissue and 
endothelial cells with a small amount of firm intercellular 
substance, and delicate loops of capillaries, wETch are derived 
in part from the vessels in the Haversian canals, and in part 
from the vessels in the periosteum and adjacent soft tissues. It 
is found (1) replacing the periosteum, and extending for some 
distance around the bone above and below the line of fracture, 
forming a spindle-shaped tiunour, by which the ends of the 
fragments are surrounded, as it were, with a ferrule {ensfuathing 
or periosteal callus^ Fig. 48, a) ; (2) replacing the medulla for 
some little distance up and down the mediiUary canal (tnternai 
or endosteal calhiSy Fig. 48, b) ; and (3) between the ends of the 
fragments (permaiienty intermediate or definitive callus, Fig. 48, c). 
The ensheathing callus and internal callus are gradually o rgan ized 
into fibrous , tissue, becoming harder and firmer, and in animals 
and, in some instances, in children, are converted into cartilage or 
fibre- cartilage. The outermost layers o? the fibrous tissue into 
which the ensheathing callus is tTius converted, form a new 
periosteum. Ossification of the ensheathing callus now begins 
(twelfth to fifteenth day) — generally in the angle between the 
periosteum and the bone, and extends along the surface of the 
bone, where it is preceded by the formation of cells like osteoblasts, 
and also along the surface of the ensheathing callus beneath the 
new periosteum, till the upper and lower layers of ossifying callus 
meet opposite the line of fracture. Ossification of the internal 
callus goes on in a similar way, but begins a little later. The 
permanent callus, as soon as the ends of the bone are thus fixed 
by the ensheathing and internal callus, also undergoes ossification. 
It is probably derived (1) from leucocytes and lymphocytes which 
have escaped from the vessels in the enlarged Haversian canals 
of the inflamed and softened end of the fragments, and (2) from 
a proliferation of the endothelium and cells of the connective 
tissue lining these parts. The ossified callus is at first very 
vascular and porous, and can be easily stripped off the old bone, 
but later it becomes hai-d and dense, through the formation of 
new bone in its blood-spaces, and intimately connected with the 
old bone beneath it. Finally the ensheathing callus and internal 
callus, having discharged their functions, are gradually^bsqrbed, 
and if the fragments have been held in good apposition no sign of 
the fracture may ultimately remain. Such consolidation of the 
bone may be said to occur in from four to six w^ekSj or evenjeight 
in the case of lower extremity, but many mouths must elapse 
before rejair can be spoken of as complete. 
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Where the ends of the fragments overlap, the ensheathing callus 
fills up the angles (Fig. 49) ; and while the open end of the 
medullary canal in each fragment is thus closed, its continuity 
through the bone is restored by the a bsorption of the intervening 
walls of the contiguous and overlapping fragments (Fig. 49). 
Where the fragments are not in contact, the intervening space 
becomes filled with the ensheathing callus, which is then sometimes 
called inUrposed callus. Where the fracture is comminuted, the 
splintered fragments become glued, as it were, together, and to 
the main fragments by the ensheathing 
callus formed from the granulation-tissue 
in which they become surrounded. When 
the fragments are in good apposition, and 
are kept at rest, little or no ensheathing 
callus is formed ; but when there is much 
displacement, or rest is impossible as in 
a fractured rib, or difficult to obtain as 
in a fractured clavicle, a considerable 
amount is produced. In children, even 
when the parts are kept at rest and in 
good apposition, the formation of much 
ensheathing callus is the rule. 

Treatment, — Here only the indications 
for treatment will be pointed out. The 
particular methods will be given under 
Special Fractures. 

A. Treatment of simple fracture. — The 
indications are — (1) to reduce the frac- 
ture, that is, to place the fragments in 
apposition, so as to restore as far as 
possible the bone to its normal shape ; 
(2) to keep it in this position by properly 
applied apparatus till firm union has 
occurred ; (3) to promote the restoration 
of the normal functions of the part ; and 
(4) to attend in the meanwhile to the 
general health and comfort of the patient. 

1. The reduction, or as it is popularly called, the setting, of the 
fracture, should not be undertaken until the apparatus into which 
the limb is to be permanently placed is ready ; but the fragments 
should be temporarily fixed so as to prevent further injury, such as 
a sharp fragment being forced through the skin. Thus, in the case 
of the lower extremity, the injured limb may be bound to the sound 
one, or secured by a handkerchief to an impromptu splint, such 
as an umbrella, walking-stick, or rolled-up newspaper ; or if the 
patient is not seen till he is already in bed, the limb may be placed 
between sand-bags or wrapped in a pillow. As a general rule, the 



Fio. 49.— Fracture of the 
femur with overlapping 
fragments to show round- 
ing off of angles, and 
restoration of medullary 
canal by absorption of 
intervening bone. (St. 
Bartholomew's Hospital 
Moseum.) 
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fracture should be reduced as soon as possible, since if the reduc- 
tion is delayed the muscles become contracted and resistant, and 
the soft parts bound together by inflammatory adhesions, whilst 
there is always a danger of laceration of the surrounding tissue by 
the sharp fragments ; where, however, there is much swelling, the 
part may, under some circumstances, remain wrapped in a pillow 
or secured by sand-bags till the swelling has subsided. When the 
fracture is transverse, the fragments will, as a rule, be but slightly 
displaced, and little as regards reduction will be required. In 
other instances, as when the line of fracture is oblique, consider- 
able trouble in bringing the fragments into apposition may be 
experienced. The chief obstacles to be overcome are (1) the con- 
traction of the muscles, which are thrown into action by the 
irritation of the fragments ; and (2) the impaction of the frag- 
ments, or the interposition of muscle or tendon between them. 
The splint or other apparatus being in readiness, extension in the 
case of fracture of a limb should be made on the lower fragment, 
preferably, as a rule, through the intervention of the joint below. 
Thus, in fracture of the forearm or leg, extension should be made 
from the hand or foot respectively, whilst counter-extension is 
applied at the same time to the upper fragment, also preferably 
through the joint above. Whilst steady traction is thus being 
made, the surgeon should gently manipulate the fragments, and 
he should not rest satisfied till the symmetry of the part has been 
as far as possible restored and the limb is found, both on inspec- 
tion and measurement, to correspond as near as may be with the 
opposite side. In this position the parts should be held till the 
apparatus for permanently fixing them has been applied Where 
great diflBculty is experienced in reducing the fracture owing to 
muscular spasm, the limb should be flexed or placed in such a 
position as will tend to relax the opposing muscles, or if this does 
not suffice an ansDsthetic may be administered. To ensure com- 
plete reduction some surgeons reduce all fracture of the limbs under 
an anaesthetic and iax the fragments in plaster of Paris before the 
patient regains the power of muscular contraction. At times the 
subcutaneous division of a tendon may become necessary before 
the fracture can be reduced. In some impacted fractures, as of 
the neck of the humerus or femur, it may be advisable not to 
disturb the fragments, as by so doing non-union, a worse condition 
than impaction, may result. The special methods of reduction 
which may be required for certain fractures will be given under 
Varieties of Fracture, 

2. To keep tlie fragTnents in apposition till union has taken place, 
numerous contrivances have been invented. They may be said to 
consist of splints, cradles, fracture- boxes, bandages hardened by 
plaster of Paris, silica, paraffin, glue, or gum and chalk, and such 
material as wire gauze, gutta-percha, poroplastic felt, and leather, 
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moalded to the iudividual case. In oblique fractures, where the 
ends of the bone cannot be retained completely in apposition, some 
surgeons advise that an Incision should be made down to the bone 
and the fragments secured hj wiring. 

The method of applying splints will be better learnt by three 
months' dressing in the wards than by any verbal description. 
The points that should be chiefly attended to are : — 1. The splints 
should be well padded. 2. Pressure should not be made over 
points of bone. 3. Strapping or bandages should not be put on 
too tightly. 4. Circular constriction of the limb should be avoided. 
5. The splints where possible should reach beyond both the joint 
above and the joint below the fracture. 6. The fracture should 
not, as a rule, be covered with the bandage. 7. The patient should 
be seen within twenty-four hours after the splints have been applied, 
as swelling of the part is apt to occur, and the bandtiges thus 
become too tight 8. The part having once been properly secured 
in splints should not needlessly be disturbed. 9. Should the frag- 
ments become displaced from spasm of the muscles, steady extension 
as by a stirrup, weight, and pulley will usually overcome the 
difficulty. 10. The part below the fracture may sometimes be 
bandaged with advantage to prevent oedema. 

After the splints have been applied, if the surgeon has any doubt 
as to the fragments being in proper apposition a skiagraph should 
be taken, with the part in the splints. If the reduction does not 
appear to be satisfactory the splints should be removed and the 
fracture re-set. The time the splints should be kept on varies 
greatly, and will be stated imder each individual fracture. On 
their removal the limb is by some surgeons kept at further rest 
for a variable time in a plaster-of- Paris, gum and chalk, or other 
form of stiff bandage till complete consolidation has taken place. 
Hitherto splints have no doubt been, as a rule, kept on too long, 
with the result that atrophy of muscles, stiffness of joints, forma- 
tion of adhesions, <fec., have taken place. Some surgeons, therefore, 
remove the splints daily and apply massage over the fracture, and 
later passive movements of the joints, whilst others discard splints 
entirely and merely secure the fracture on a pillow between sand- 
bags or in a sling in the intervals between the massage. 

If the fracture is not severe, it may be safely placed at once in 
a plaster-of-Paris bandage or plaster-of-Paria splints {Bavarian 
splints^ Crof€s splints). If this or other similar material is used, 
the limb should be well padded with cotton- wool, the toes or 
fingers left exposed, the joints above and below included in the 
bandage, and the limb subsequently raised The patient should 
be visited a few hours after the plaster of Paris has been applied, 
so that should the circulation have become impeded from swelling 
of the limb, the plaster bandage may be removed before any 
serious damage has had time to ensue. The indications for at 
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once removing, or for loosening the bandage by cutting it in 
places are: — ^1, much pain; 2, swelling; 3, numbness; and 4, 
signs of obstructed circulation in the fingers or toes. A tight 
bandage, it should be remembered, is more dangerous in the upper 
than in the lower limb, because in the former most of the venous 
return is by the superficial veins. Should the bandage become 
loose, it must of course be removed, and re-applied. By some 
surgeons the plaster splint in the case of the leg is so applied and 
strengthened by strips of metal that the weight of the body is 
transmitted through the splint from some prominence of bone 
above the fracture to the ground below, and the patient is allowed 
at once to walk about. The slight rubbing of the fragments in 
the movement of the limb is believed to promote union, and the 
wasting of the muscles from the disuse following the ordinary treat- 
ment is avoided. This method, which is known as the Amhtdatory, 
is said to be much employed on the Continent and in America. 

3. To promote tlu restoration of the normal functions of the part, 
physiological after-treatment is required. Thus it will often be 
found after the apparatus is finally removed, especially if the 
fracture is near a joint, that the joint is _stifl^ the tendons are 
more or less glued together, and the muscles wasted and atrophied. 
Under these circumstances shampooing, massage, electricity, fric- 
tion with stimulating liniments, and passive movements of the 
joints should be sedulously employed ; but it is better to prevent 
such troubles occurring by resorting to massage and passive move- 
ments much earlier than has hitherto been the practice. Massage 
may be begun with advantage after the first few days except in 
fractures of the femur and humerus, and is especially useful in 
fractures involving the joints. Indeed, massage from the first is 
recommended by Lucas Championni^re in fractures of this class. 
If undertaken thus early it ought to be done with extreme gentle- 
ness, since whilst blood-clot still remaius unabsorbed about the 
fragments a displacement of a portion of a clot in a vein may lead to 
pulmonary embolism, and rough handling may cause suppuration. 
When the fragments are projecting close under the skin or blebs 
have formed over the seat of fracture, as also when the fracture 
is compound, massage can hardly be employed. 

4. The general health and comfort of the patient should not be 
neglected. Thus if he is confined to bed, boards should be substi- 
tuted for the ordinary webbing or steel laths of the bedsteads ; 
the sheets should be kept smooth ; and bed-sores guarded against 
by the use of water-cushions and by hardening the skin over 
prominent points of bone with spirit lotions. Old people should 
not be kept too long in bed, lest passive congestion and hypostatic 
pneumonia of the lungs occur. The general health should be 
promoted by attention to the secretions, regulation of the diet, 
and administration of sedatives to relieve pain and promote sleep. 
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TJntinited firacture and false joint. — An ununited fracture ie 
one in which the fragments are ei ther tota lly ununited or_merelj 
bound together by fibrous tissue. Some fractures, such as trans- 
verse fractures of the patella, and fractures extending into joints 
in general, seldom or never unite by bone, but remain merely 
bound together by fibrous tissue; but, as fibrous union here 
appears to be the normal method of repair, they are not, as a rule, 
spoken of as ununited fractures. 

The condition of the fragments in an ununited fracture varies. 
The fragments may be completely separated, with the ends 
rounded off and the medullary canal closed ; or they may be 
bound together by long pliable bands 
of fibrous tissue permitting of consider- 
able movement, or by tough fibrous 
bands allowing of but very little, or 
by a fibro-cartilaginous material — a 
kind of ensheathing callus. The last 
condition, however, should be regarded 
as an example of delayed union, rather 
than as one of permanent ununited 
fracture. 

A false joint or pseudarthrosis is 
merely a variety of ununited fracture 
in which the ends of the fragments are 
rounded off and eburnated, or covered 
with a layer of fibrous tissue or fibro- 
cartilage, and inclosed in a strong 
fibrous capsule formed by the conden- 
sation of the surrounding soft tissues 
(Fig. 50). A fluid resembling synovia 
has occasionally been found within this 
capsule. A false joint may resemble 
a hinge or a ball-and-socket joint. The 
latter condition is more common in 
fractures near the articular ends of 
bones, where rotatory as well as angular movement occurs ; the 
former in fractures through the shafts of bones, where angular 
movement only is permitted. , 

The Causes both of ununited fracture and false joint are local and 
constitutional. The local are — 1. The fragments not having been 
kept thoroughly at rest ; 2. The fragments not having been placed 
in apposition in consequence of (a) muscular contraction; (6) the 
loss of a large piece of bone, as in compound fracture ; (c) the 
intervention of a piece of muscle, tendon, or periosteum, or a 
foreign body, as a portion of clothing, between the fragments ; and 
(f/) the effusion of synovial fluid in the case of a fracture into a 
joint ; 3. Necrosis of the end of one of the fragments ; 4. The 



Fio. 50. — False joint follow- 
ing fracture of the humerus. 
(St. Bartholomew's Hospital 
Museum.) 
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interference with the arterial supply of one of the fragments, as 
from injury of the medullary artery ; 5. The poor supply of blood 
to one of the fragments, as in fracture of the anatomical neck of 
the humerus; 6. Defective nerve-influence, as sometimes occurs 
when the lower part of the spinal cord has been injured, with 
consequent disturbance of the trophic centres contained therein ; 
7. Malignant growths ; 8. Osteomalacia. 

ConstitiUional catues. — Syphilis, tubercle, gout, Bright's disease, 
fevers, scurvy, the cancerous cachexia, pregnancy, locomotor ataxy, 
old age, alteration of the patient's habits, and sudden deprivation 
of stimulants are all said to be causes of ununited fracture. No 
doubt any condition that lowers the vitality and consequent power 
of repair of the tissues has a tendency to delay union, but it 
seems doubtful if any of the above conditions except scurvy is in 
itself, apart from the local causes, sufficient to prevent the bone 
uniting. Paralysis agitans, in which there is great difficulty in 
keeping the patient quiet, and hence of immobolizing the fragments 
by splints, <fec., may also be regarded as a cause of non-union. 
The cause of the ununited fractures sometimes met with in chil- 
dren, in which in spite of every kind of treatment union cannot 
be obtained, is unknown. 

Sometimes the callus, after having been formed, appears to be 
re-absorbed, the fracture being then spoken of as disu/niUd, This 
appears to be not uncommon in scurvy. 

Treatment. — Constitutional as well as local treatment may be 
required. In recent cases, t.c., where the fracture is found 
ununited after having been kept in splints for the usual time — 
a condition sometimes called delayed union in contradistinction to 
ununited fracture — the splints should be re-applied, and in such a 
manner as to insure perfect immobility of the fragments, whilst 
the general health should be improved by every means in our 
power, and any constitutional taint, as syphilis, gout, <kc., that 
may be detected, combated by appropriate remedies. If the 
patient has been accustomed to stimulants, and has been deprived 
of them, he should be allowed a moderate quantity. In some 
cases it may be expedient to put the fracture in an immoveable 
apparatus and let the patient get about on crutches. Should 
union still not occur, the end of the fragments should be rubbed 
together to excite some amount of inflammation, and splints or 
other apparatus be again applied. This failing, and in long- 
standing cases, two courses are open ; either to try to unite the 
fragments by some operative procedure, or to apply some form of 
permanent apparatus to hold them in position. The choice of 
these methods will depend to some extent upon the situation of 
the fracture, and whether it is of the nature of an ununited 
fracture or a false joint (a point that should be ascertained by 
skiagmphs), and upon the patient's age, constitutional condition. 
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occupation, and rank of life. Thus in the case of an ununited 
fracture of the upper third of the femur in a patient of advanced 
i^e or of broken constitution an operation is attended with great 
risk to life, and for such some form of apparatus is better suited. 
But when the patient is young, or of good constitution, or his 
occupation b such that he cannot afford an apparatus and the 
continual expense of keeping it in good order, and especially 
where the fracture is in the shaft of the humerus, an operation 



Fio. 51. — Wil]e*8 method of wiring the fragments in obliqne 
fractures. 

should be undertaken. The older operations of subcutai^eous 
scraping of the ends of the fragments, passing a seton between 
them, or driving in ivory pegs, which had all for their object the 
setting up of inflammation, and thereby inducing the formation of 
callus and ossification, were either unreliable, inefficient, or highly 
dangerous, and are no longer employed. The operations now in 
vogue consist in cutting^ down on the fragments and fixing them 
together by wire sutures, screws, <fec. (a) Where the site of the 



Fio. 52 and Fio. 53.— Wille*8 method of wiring the fragments in 
oblique fractures. 

ununited fracture can be readily reached without much disturb- 
ance of the soft tissues, as in the shaft of the humerus, the ends 
of the fragments should be cut down upon, fully exposed, and 
sawn off obliquely and united with stout,, silver wire. Suturing, 
as formerly done, allowed of lateral and longitudinal displacement 
if the fracture was oblique or if the ends of the fragments were 
tawn off obliquely. Wille therefore advises that in oblique frac- 
sures two grooves (Fig. 51) be cut with a saw in the fragments. 
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the direction of the grooves being at a right angle to the fractured 
surfaces, and the fragments tied together with wire. Further, 
where both the fragments can be drilled vertically, he draws with 
a hook, invented for the purpose (Fig. 52), the wire through the 
drill holes, divides it, and twists each half together (Fig. 53). I 
have tried this method and found it answer admirably. Other 



A & 



Fio. 54. — Senn's bone ferrules for fixing the fragments 
iu ununited fractures. (After Senn.) 

surgeons, to obviate the lateral and longitudinal displacement, cut 
the ends of the fragments in a zigzag manner so as to dovetail 
them together, but this requires rather delicate manipulation and 
cannot always be satisfactorily performed. In some cases the 
fragments can be more securely fixed together by aseptic metal 




Pio. 55. — Senn's bone ferrules for fixing the fragments in 
ununited fractures in situ. (After Senn.) 

screws. Care, however, is required in inserting them lest the 
bone be split. Senn advises the fixation of the fragments with 
bone ferrules (Fig. 54). For the femur and humerus he employs 
the femur of the ox (Fig. 54, a) ; for the tibia, the tibia of the ox 
(Fig. 54, b). The ferrule should be a quarter of an inch to an 
inch in breadth, the medullary canal being enlarged by a round 
file till the ferrule does not exceed one sixth of an inch in thick- 
ness. When an inch broad it should be perforated as shown in 
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Fig. 54 c, so as to facilitate its absorption after the fn\ct\ire has 
united. If desired, it may be partially or completely decalcified. 
If the ferrule is too large the space between it and the fragments 
may be packed with small splinters of bone. The position of the 
ferrules when in situ is shown in Fig. 55. (b) Where the site 
of the fracture is deep, or the fragments overlap considerably, and 
the full exposure of the fragments and sawing off their ends would 
necessitate very extensive disturbance of the soft parts, as in frac- 
ture of the upper third of the femur, it may be safer to merely 
expose the more prominent fragment, and then without attempting 
to refresh the ends of the fragments or bring them together, to 



Flo. 56. — Maluoited fracture. Fig. 67. — Vicious union after 

(St. Bartholomew's Hospital fracture. (St. Bartholomew's 

Museum. ) Hospital Museum. ) 

drill two holes one above the other through each fragment as 
they lie together, and fix them in situ by inserting ivory pegs or 
metal screws. The irritation of the pegs or screws leads to the 
union of the fracture by the extensive formation of en sheathing 
callus. 

After any of the above operations the wound should be closed, 
and if perfect asepsis is maintained the uniting material becomes 
encysted, and as a rule remains permanently in situ without 
jriving rise to any inconvenience. Ivory pegs occasionally become 
loose and require removal after some weeks. 

Recently in ununited fractures with loss of substance from 

n2 
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necrosis the gap has been filled by grafting a piece of bone 
between the fragments. The graft s may be obtained from a 
young animal, or from a limb immediately after amputation. In 
one successful case wedge-shaped pieces of bone, removed in oste- 
otomy of the tibia, were used. Whilst being transferred the grafts 



Flo. 58. — Skiagram of a malunited fracture of tbo tibiaaod libula. 
(Taken by Dr. Hugb Walsbam.) 

should be kept at a temperature of 100° in a capsule of boiled 
salt solution (5j to Oj). 

Maltinited fracture or vicious union. — 1. Fractures in 
consequence of having been improperly set, or not kept at rest in 
jrood position, may unite at an angle (Fig. 56), or in some other 
fault} direction (Fig. 58). 2. If splints have been removed too early, 
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or if in the case of the lower extremity the patient has been allowed 
to walk too soon, the callus may yi eld, and deformity result. 
3. Two adjacent bones, as the radius and ulna in the forearm, 
may become united to each other by callus (Fig. 57). 4. A green- 
stick fracture from neglect to straighten the partially bent bone 
before applying splints may consolidate in its distorted condition. 

Treatment. — If the fracture is recent, and the fragments are not 
firmly united, the patient should be placed under an amesthetic, 
the faulty position rectified with the hands, and splints properly 
applied. If fairly firm union has already occurred an attempt 
should still be made to re-fracture the bone, under an anaesthetic, 
with the hands ; if this fails, and in long-standing cases, osteoclasia fa '7*'^ - 
by means of Thomas's instrument should be undertaken, or 
subcutaneous or open osteotomy may be performed, or in some 
instances a wedge-shaped piece of bone or mass of callus removed. 
Some sui'geons object to the osteoclast in that they aflBrm that it 
is difficult to gauge the amount of injury inflicted on the soft 
{>arts. If properly used, however, very little damage is done. 
From personal experience, I can strongly recommend its employ- 
ment. It should, of course, not be used indiscriminately, but 
restricted to suitable cases, such as angular deformity of the 
bones of the leg, as shown in Fig. 56, certain forms of malunited 
Pott's fracture, and some varieties of fracture of the forearm 
where the radius and ulna are not welded together by callus. In 
several cases of badly-set Pott's fractures I have of late years 
divided the fibula subcutaneously and removed a wedge-shaped 
piece of bone from the internal malleolus with the most excellent 
results. A sharp fragment projecting beneath the skin may 
sometimes be sawn off with advantage, though it should he 
remembered that such projections often become rounded off with 
time. 

Sei>aration of epiphyses. — This injury may be regarded as a 
variety of fracture. It consists in the forcible wrenching of the 
epiphyses from the shaft at their cartilaginous line of union, and 
consequently can only occur in subjects under twejity-one years of 
age, the period at which nearly all of tSe epiphyses have united 
with the diaphyses. The injury is most common in the upper and 
lower ends of the humerus, femur, and radius, and, from the 
proximity of the epiphysial lines to the shoulder, elbow, hip, knee, 
and virist, is Ija ble to be m istaken for dislocation. Repair usually 
takes place by osseous tissue ; Tience the l)one ceases to grow at 
the injured end, and permanent shortening of the limb, if the 
patient has not completed his growth, will then result. Where 
the separation of an epiphysis occurs in such a situation as the 
lower end of the radius or tibia, the companion bone, i.e., the 
alna or fibula, as the case may be, continues to grow and becomes 
bent, its ends being held by its fellow. In debilitated children 
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suppuration may occur, especially where there is much stripping 
up of periosteum and extravasation of blood. For treatment, see 
Special fractures and dislocations. 

Spontaneous separation of an epiphysis, or separation on very 
slight violence, is liable to occur in syphilitic, tuberculous, and acute 
infective epiphysitis, and is then generally followed by an acute 
suppurative arthritis or osteomyelitis. 

A compound fractnire is oue in which there is a wound through 
the skin and other soft tissues leading to the fracture. 

Catbse. — The wound may be produced :— 1. At the same time as 
the fracture^ either by the violence directly tearing open the soft 
tissues, or, as is more usually the case, by one of the fragments 
being forced through the skin either by the 
original violence or by muscular contraction. 
2. Subsequently to the fracture^ by the patient 
trying to rise or to use the injured limb ; 
or by want of care in removing the clothes, 
in handling the fracture, or trying for 
crepitus. 3. Still later, b y ulce ration or 
sloughing of the soft parts, due to inflam- 
mation set up through failure to render and 
keep the wound aseptic, and the laceration 
of the tissues or the pressure of a projecting 
fragment. 
^7n ^^'r^e^^J*" ra' ^^^^ ^^ ^^ parts.— There may be a mere 
t"o^n^^''n^cro»ed'^'^e punoture, with but little if any more injury 
in compoand fracture, to the soft tissues than may be met with in 
A. Ensheathing callus ; simple fracture ; or with or without a large 
Nec^T^'^"'^nte°- external wound of the skin there may be 
D.^G^ulati^^'lhiTng extensive laceration of the soft tissues, 
wound leading to frac- protrusion of one or other fragment, exten- 
ture. (After Billroth.) sive comminution of the bone, implication 
of a large joint, rupture of the main artery, 
vein, or nerve, and, in extreme cases, crushing and laceration of 
tlie whole of the injured part of the limb. 

Union of compound fractu?r. — When the wound is small, and has 
been closed at once, and the soft parts are but little injured, and 
septic or other bacterial processes are absent, repair is as a rule 
similar to that of a simple fracture. When the wound is large, or 
is septic, or there is much laceration of the soft tissues or comminu- 
tion of the bone, extensive suppuration is very likely to ensue, 
and union is then effected by granulations springing from the ends 
of the fragments and periosteum, the process being analogous to 
union of the soft parts by the second intention. The granulations 
either imdergo direct ossification, or first pass through a fibrous, 
or, in some instances, a cartilaginous stage. The loose fragments 
and injured tissues, where the bone is comminuted and the soft 



Digitized by 



Google 



COMPOUND FRACTURE. 183 

parta are much bruised or lacerated, are cast off by the process of 
slou^ng and ulceration (Fig. 59), before healing ensues. Where, 
however, a fragment retains its connection with the periosteum, it 
maj not lose its vitality, but may help in the restoration of the 
bone. Where a large portion of bone is denuded of periosteum it 
generally dies, and is usually separated as in the ordinary process 
of necrosis (Fig. 59). It may, however, become embedded in the 
new bone, and remain a source of irritation for years. 

Dangtri of compound fracture. — 1. Immediate dangers : shock 
and collapse from loss of blood, which may prove fatal in a few 
hours ; more rarely fat-embolism. 2. Intermediate dangers : septic 
inflammation, attended by sloughing of soft tissues, neurosis of 
bone, septic osteomyelitis, or even gangrene of the limb, all of 
which may be followed by sapr^mia, septicsemia or pyaemia, are 
the chief, but erysipelas and tetanus are also to be apprehended 
3. L<Ue dangers : hectic fever, lardaceous disease, and exhaustion 
from long-continued suppuration. 

The treatment varies according to the state of the parts, the age 
and health of the patient, and the situation of the fracture. Our 
aim, wheu this can safely be attained, should be to convert a 
comp ound into a simple fracture. Thus, wLen the wouud is small 
— a mere puncture, and there is but little laceration of the soft 
tissues — it should, after being rendered thoroughly aseptic, be 
closed by an antiseptic gauze dressing, and the case treated as a 
simple fracture. Any fragment of bone that may protrude should 
be replaced after thorough cleansing and slightly enlarging the 
wound if necessary, or cut away. Where, however, although the 
external wound is small, there is extensive laceration of the soft 
parts or comminution of the bones, and it is probable from the 
dirty condition of the patient's skin that septic matter has gained 
admission, the wound should be temporarily covered with an anti- 
septic plug of gauze, and the skin around rendered thoroughly 
aseptic in the way described for preparing for an operation. The 
wound should then be enlarged and thoroughly washed out with 
carbolic lotion (I in 20), and any dirt ground into the bone be 
scrubbed away with a brush if it cannot be otherwise removed. 
X drain-tube may theu l>e inserted and the wound closed. When 
the wound is large and lacerated, or other serious injury of 
the bone, muscles, vessels, nerves, or neighbouring joint has been 
sustained, the question of amputation will arise. (See below, 
Amputation in Compound Fracture.) Having, however, deter- 
mined to save the limb, the indications are — (1) to render the 
wound aseptic, and (2) to reduce the fracture and maintain the 
fragments at perfect rest. First the surrounding skin and then 
the wound itself should be rendered aseptic if possible, in the way 
described above", every comer being freed from dirt and well 
wished out with carbolic lotion (1 in 20). When this has been 
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done and all hssmorrhage stopped, the fracture should be set 
as described under Simple Fracture (page 171). If a fragment 
protrude it should, after thorough cleansing, be reduced where 
practicable, sawn off where not, care being taken not to remove more 
bone than is suflBcient to accomplish the object. Splinters when 
attached by periosteum should not be removed, but simply placed 
in position and there secured, under some circumstances by sutures. 
If it is found difficult to keep the fragments in place, they may be 
fixed in position by wiring in the way described at page 177. 
The soft tissues, muscles, tendons, and fasciae may now, under some 
circumstances, be united by catgut sutures and the wound closed, 
except at the insertion of a drain-tube ; but when there is much 
laceration, and thorough asepsis cannot be assured, the wound 
should be kept freely drained to prevent the decomposition of any 
extra vasated blood and discharges by a large drain-tube or a plug 
of antiseptic gauze, or by making, if it seems necessary, a counter- 
opening. The limb should then be secured in some form of 
apparatus, so arranged that the woimd is not covered by it, but is 
freely accessible for dressing without disturbing the fragments. 

If the patient's general condition remains good, and he has no 
pain or discomfort, the dressings in an uncomplicated case may be 
left undisturbed till the wound has healed, or may be removed for 
the purpose of withdrawing the drain-tube or plug ; but should 
suppuration occur, a careful inspection ought to be made daily to 
see that the drainage is efficient ; and if any collection of pus, which 
is apt to form in the intermuscular planes, be discovered it should 
be let out with antiseptic precautions and the wound drained. 
Any portions of the bone that may necrose should be removed as 
soon as loose. When the wound has healed the fracture should be 
treated in the same way as a simple one. Any complications, 
as erysipelas, sapraemia, <fec., that may occur, must be controlled 
as described in other parts of the book. The constitutional treat- 
ment is the same as that indicated in other severe injuries. (See 
also Simple Fracture.) 

Question of amputation in compound fracture, — In slight and 
uncomplicated cases, and in those severe injuries in which the 
limb is completely shattered or pulped, or the iiyured part is 
merely attached by a few shreds of tendon or other soft tissue, 
the course to be pursued is quite clear — in the one case to spare 
the limb, and in the other to amputate immediately. But in 
other instances the question of attempting to save versus amputate 
becomes one of the most serious and anxious that the surgeon has 
to decide. It was formerly taught that we should amputate — 1. 
If there is great laceration of the soft parts and extensive loss of 
skin. 2. If there is much comminution of the bone. 3. If the 
main artery or nerves of the limb are torn. 4. If a large joint is 
implicated. 5. If the limb is likely to be of little subsequent 
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service from the severity of the injury; and 6. If the patient is 
old or his constitution broken down. No one of these signs is in 
itself in every case a sufficient reason for amputating, and when 
we can succeed in rendering the wound completely aseptic some of 
them, as comminution of the bone, implication of a large joint, 
and the advanced age of the patient, can hardly be now ever 
considered as a justitic^tion for so severe a measure. The main 
considerations are : Can the wound be rendered aseptic, and, if so, 
is the arterial supply sufficient to prevent gangrene ; is the condi- 
tion of the nerves such that the limb will not be helplessly 
paralysed ; and is the laceration of the muscles and tendons within 
such limits as will allow of a useful limb ? If these questions can 
be answered in the affirmative an attempt should be made to save 
the limb ; if in the negative, amputation should be done. The 
indications for amputation are more imperative if the fracture 
involves the lower extremity, as the femur, and especially the 
tarsus, since the feeble circulation through the foot renders gan- 
grene very liable to occur should sepsis supervene, and sepsis is 
most difficult to prevent when the commtm tarsal synovial 
membrane is involved ; but each case must be judged on its own 
merits, and some surgeons will attempt to save what others 
condemn. Every legitimate effort should of course be made to 
save a limb, but we must remember that in attempting to do so 
we may place the patient's life in danger, and that too often it is a 
question of a limb vernu the life. 

If amputation is not performed at once, or within the first 
twenty-four hours, and it then becomes evident that the limb 
must be sacrificed, the amputation should not, as a rule, be under- 
taken till the traumatic fever has subsided, the surgeon watching 
carefully for the most favourable opportunity that presents itself. 
The signs calling for amputation during the suppurating stage 
are : — Extensive suppuration, great sloughing of the soft tissues, 
inflammation and suppuration of a neighbouring joint, acute septic 
oateo-myelitis, necrosis of large portions of bone, exhaustion, hectic, 
and lardaceous disease. 

Complications of fracture. — (a) A simple fracture may be 
complicated by any of the general affections attending other injuries, 
as shock, traumatic delirium, tetanus, retention of urine ; and by 
such local conditions eM^ 1, concomitant dislocation; 2, extravasation 
of blood ; 3, rupture of the main artery, vein, or nerve ; 4, implica- 
tion of a joint ; 5, gangrene from tight bandaging ; 6, paralysis 
from the use of a crutch, or the implication of a nerve in the 
callus ; 7, venous thrombosis ; 8, embolism ; 9, formation of ulcei*s 
or bed-sores over prominences of bone; 10, erysipelas; 11, fat- 
embolism; and, 12, sepsis with suppuration where there is much 
laceration of the tissues with giving way of the skin, the fracture 
then becoming compound. 
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(b) A compound fractvre may iu consequence of the open wound 
1>ecoming septic be complicated, iu addition to the above-mentioned 
affections, by any of the following, viz., suppurattoriy sloughing, 
osteo-myelttis, necrosis, acute arthritis, saprcemia, septiccemia, pycemia, 
hectic fever, and tetanus. 

Of these complications of fracture, whether simple or compound, 
the only ones that need be further mentioned here are the 
following : — 

Fractwre combined with dislocation, — In simple fracture the 
treatment consists in placing, where possible, the fracture in 
splints, and then attempting the reduction of the dislocation ; or 
the surgeon may try to manipulate the dislocated portion into its 
socket, and then apply splints to the fracture. Where the dis- 
located end cannot be replaced, it should be reduced at once by an 
open incision, especially in the case of the shoulder and elbow, 
and the fragments wired together. In compou/nd fracture this com- 
plication is much more serious, especially when it occurs in the 
lower extremity and involves one of the larger joints as the knee 
or hip. If possible the treatment should be that just mentioned 
for simple fi'acture with dislocation, viz. reduction and fixation of 
the fragments. If comminuted the fragments should be replaced 
or removed. Amputation is indicated only if the main vessels are 
ruptured or septic inflammation has already supervened, or cannot 
be prevented. In the smaller joints the dislocation may be reduced, 
and the case treated as a wounded joint complicated by fracture. 

Fracture implicating a joint, — A simple fracture extending into 
a joint is not an uncommon accident ; indeed, the elbow and 
knee-joints are always involved in fracture of the olecranon and 
patella respectively, and the shoulder and hip joints in the intra- 
capsular fracture of the neck of the humerus and femur. The 
injured joint may become stiff or ankylosed, though usually no 
serious mischief ensues. Suppuration is very rare. The limb, in 
putting up the fracture, should be place3^ except in the case of 
fracture of the olecranon, in a position in which it will be of most 
service should bony ankylosis occur. Inflammation, followed by 
stiffness of tlie joint from the formation of fibrous adhesions, is very 
apt to ensue ; hence massage and passive movements should be 
begun early, and if, in spite of this treatment, the joint becomes 
stiff, the adhesions should be broken down under au an^thetic. A 
compound fracture extending into a joint, though more serious, 
does not necessarily call for amputation or excision, and may be 
treated in the way described under Wounds of Joints. But should 
such be required, excision in the upper extremity and amputation 
in the lower may be'said, with certain reservations, toT)e tRe~rriTe 
of practice. If an operation is considered unnecessary tbe case^ 
should be treated as a wounded joint, and splints, according to the 
variety of fracture, applied. 
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Fat-rmbolism is a rare complication of fracture, but is more 
frequent in the compound than in the simple variety and in bones 
that have undergone atrophy. It appears that in consequence of 
the crushing of the medulla, fat-globules gain admission into the 
veins, and instead of, as in the usual course of events, being drained 
off by the kidneys, become lodged in the capillaries of the lungs, 
brain, kidneys, and other organs. It is attended by dyspuooa, 
either cyanT>sis or pallor, collapse, irregular action of the heart, 
and at times by coma and death. Venesection, injection of 
fither jntg the veins, and artificial respiration have been suggested 
in the way of treatment. 

Crutch-palsy is due to the pressure of a crutch on the musculo- 
spiral nerve. It is best avoided by well padding the crutches, or 
by having handles to the crutches, so that part of the weight falls 
on the hands. An ingenious crutch with handles has lately been 
introduced. The paralysis, which chiefly affects the extensor 
muscles of the forearm, giving rise to dropped wristj usually passes 
off when the crutch is no longer used. Should it not do so, 
electricity and massage may be employed. 

Paralysis or neuralgia sometimes occurs in consequence of the 
implication of a nerve in the callus. This condition is perhaps 
most common in fractures of the shaft of the humerus, the 
musculo-spiral nerve being involved in the callus as it lies in its 
groove. The result }fi droppedhand from paralysis of the extensors 
of the wrist and loss or impairment ofsensatiou or pain, and 
trophic changes in the region supplied by the radial branch. 
An o|>e ratio n is then at times necessary to liberate the nerve. 

Gangrene from tight bandaging is occasionally met with, and is 
of the moist variety. All bandages should of course be at once 
removed in the hope that the limb may recover. When the 
gangrene is thoroughly established, amputation above the seat 
of fracture, and well beyond the gangrene, must be performed. 
Short of gangrene, the partial cutting off of the blood-supply may 
cause inflammation and degeneration of the muscles, followed by 
stubborn contracture (ischcBmic rigidity). 

Extravasation of blood into the tissues is not uncommon in 
simple fracture, owing to the tearing of some of the smaller blood- 
vessels by one of the rough fragments. The extravasated blood 
causes in some instances considerable swelling, and on making its 
way to the surface gives the part a bruised and black appearance, 
and frequently causes the cuticle over it to be raised into blebs. 
These blebs differ from those formed in gangrene in that they 
we fixed and firm, whilst the latter are moveable over the moist 
and slippery skin beneath. No special treatment is required, the 
blebe shoul d not b e opened, and the blood will gradually be 
absorbed! Tn nireThst&UCes, however, suppuration ensues. 
Rupture of the main artery or vein occasionally occurs causing 
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when the skin is unbroken a tense swelling at the seat of fracture, 
attended in the case of the artery with coldness of the limb and 
cessation of the pulse in the arteries below. Should the vein as 
well as the artery be ruptured or become compressed by the 
extravasated blood, moist gangrene is liable to ensue. In com- 
pound fracture rupture of the artery is, as a rule, easily diagnosed, 
in that pressure on the artery above the fracture stops the bleeding. 
Treatment — Should the swelling in simple fracture increase in spite 
of elevation of the limb, cold, and pressure on the main artery 
above, and gangrene threaten, three courses are open : 1, ligature 
of the artery above ; 2, tying the artery at the seat of fracture ; 
or, 3, amputation. In either limb amputation is required if gan- 
grene has already set in, but under favourable conditions, and 
especially in the upper limb, ligature of the artery at the seat of 
fracture, with clearing out of clots and fixation of the fragments, 
should certainly be first attempted. But the conditions that call 
for the adoption of one or other of these methods are too various 
to discuss here. In compound fracture the vessel should be tied 
in the wound if possible. If not, amputation will probably, though 
not invariably, be the right course. 

INJURIES OF JOINTS. 

Contusions of joints may be produced by any mechanical 
violence. They are generally attended with pain and stiffness on 
movement, and in severe cases with swellnig Trom effusion of 
blood {hcemarthrosis)f and, later, of serous fluid (synovitis) into the 
synovial cavity. If the contusion is neglected, especially in tuber- 
culous children, acute or chronic inflammatorv changes may ensue, 
leading to destruction of the joint. The treatment consists in 
placing the part at rest on a splint, or in a plaster-of-Paris 
bandage, and applying cold by means of an ice-bag or Leiter's 
tubes. Where there is much effusion into the synovial cavity, and 
consequently considerable tension and pain, aspiration of the joint 
may be advantageously practised, and pressure afterwards applied. 

Sprains. — A sprain is a stretching or partkLrupture of the 
ligaments of a joint without separation of the articular surfaces. 
Sprains are generallj^ due to a violent wrench or twist of the joint, 
and are often accompanied by laceration of the tendons and other 
soft tissues around. They are of most frequent occurrence in the 
ankle, shoulder, wrist, and knee. 

Signs and diagnosis. — Seyere pain, often localized to certain 
points, and increased on movement ; inability to bear weight on 
the limb ; swelling and ecchymosis from effusion of blood in and 
around the joint ; and, later, inflammatory effusion into the 
synovial cavity. The absence of signs of fracture or of dislocation 
will usually suffice to distinguish a sprain from one or other of 
these injuries ; but where there is much swelling it may be difficult 
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or impossible to make a diagnosis till the swelling has subsided. 
If there is any doubt the injury should be treated as a fracture, or, 
better, the question of fracture or dislocation settled by the x rays. 
The consequences of a neglected sprain may be very serious, 
especially in rheumatic and gouty subject& Thus, as the result 
of the incomplete absorption of the inflammatory products, the 
imperfect repair of the torn ligaments, the formation of fibrous 
adhesions in and around the joint, and the gluing of the surrounding 
tendons to their sheaths, a sprain may be followed by long- 
continued pain, stiffness, weakness, and even fibrous ankylosis of 
the joint. At times in the tuberculous a sprain may be the 
starting-point of tuberculous arthritis, and in the rheumatic of 
rheumatic arthritis. 

Treatment. — The indications are to place the joint at perfect rest 
till the torn ligaments have had time to heal ; to prevent or subdue 
inflammation ; and, should stiffness or ankylosis have ensued, to 
restore the mobility of the joint ]ij breaking down any adhesions 
that may have formed. Thus, if seen at once, a plaster-of- Paris or 
a Martinis bandage should be put on ; or if much swelling has 
already occurred, the parts should be placed on a splint, or in a 
sling, and, either cold, in the form of lead-lotion or ice, or heat, 
in the form of hot fomentations, applied. For very slight cases, 
however, a few days* rest, with the part supported by a wet 
bandage, followed by the use of a stimulating liniment, is all that 
is usually necessary. The joint in any case should not be kept too 
long at rest lest stiffness ensue; but as soon as all signs of 
inflammation have disappeared massage and passive movements 
should at once be begun. If stiffness or fibrous ankylosis has 
already occurred, friction, shampooing, and massage may still be 
tried ; or the joint may be forcibly wrenched under an anaesthetic, 
provided all signs of active inflammation have ceased. 

DiBlocations. — A dislocation is the forcible separation of the 
articular end of a bone from the part with which it is naturally in 
contact 

Varieties, — Dislocations may be divided into the Congenital and 
the Acquired; the latter again into the Spontaneous and the 
Traumatic, The Spontaneous are those that occur as the result 
of disease of the joints, and are treated of elsewhere (see Diseases 
of Joints), 

Traumatic or accidental dislocations are spoken of as 
compound or simple according as they are, or are not, complicated 
with an external wound leading into the joint ; and in either case 
as compute or partial according as the articular surfaces are, or are 
not, completely separated from each other. 

The causes of dislocation are predisposing and exciting. The 
predisposing causes may be enumerated as: — 1, weakness of the 
ligaments surrounding the joint from previous dislocation or 
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disease; 2, the shape of the joint — ^ball-and-socket joints from 
their extensive range of movement being more easily dislocated 
than hinge joints; 3, middle life — the bones being then strong 
and capable of resisting fracture and the muscles powerful ; the 
kind of violence likely to produce a dislocation in adults is in 
children more likely to cause separation of an epiphysis, and in the 
old and feeble a fracture ; 4, the male sex — men being more 
continually exposed to violence than women. The exciting causes 
are usually, 1, external violence, either direct or much more often 
indirect, and sometimes, 2, muscular action. Examples of each 
will be met with in the section on special dislocations. 

The signs common to all dislocation are ; 1 . Alteration in the 
shape of the joint. 2. Inability to move the limb on the part of the 
patient, and more or less fixidity to the efforts of the surgeon. 3. 
An alteration in the relations of points of bone about the joint. 
4r. An abnormal position of the end of the displaced bone ; and 
5. Shortening or lengthening of the limb, or an alteration in its 
axis. The signs are frequently obscured by swelling in and al)out 
the joint, due to extravasation of blood or effusion of synovial fluid, 
and the pain is often so intense, especially on manipulation, that 
the patient will not allow a thorough examination to be made. 
Hence in all doubtful cases the position of the bone should be 
ascertained by means of the x rays, or if this is not practicable by 
an examination under an anaesthetic. 

Where the dislocation, as is so often the case, is complicated 
with a fracture, the preternatural immobility, so characteristic of a 
dislocation, may be no longer present, since there may be some 
movement at the seat of fracture. In such a case, crepitus being 
obtained, the injury may be ascribed entirely to the fracture, and 
the dislocation be over-looked ; hence the greater importance in all 
doubtful cases of examination by the x rays and under an 
anaesthetic. 

The state of the parts will be more especially referred to under 
each special dislocation. Here it may be briefly stated that the 
articular end of the bone is genemlly forced through the capsular 
ligament ; whilst other of the ligaments, surrounding tendons, and 
muscles may be lacerated, ruptured, or tightly stretched, and the 
arteries and nerves displaced, pressed upon, or torn. In the ball- 
and-socket joints the head of the bone will be found either 
opposite the rent in the capsule or drawn to some distance from 
it by muscular contraction. If reduction is effected early, the 
damaged ligaments and muscles are soon repaired ; but they 
remain for some time weakened and stretched, and thus pre- 
dispose to re-dislocation. Hence the importance of keeping the 
parts at rest until firm union of the ruptured capsular and other 
ligaments has occurred. After reduction a moderate amount of 
inflammation and serous effusion in and about the joint generally 
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ensues, but usually subsides in a few days if the parts are kept at 
rest, the joint becoming gradually restored to its normal condition. 
If reet is neglected, however, the rent in the capsule may not 
heal, but remain as a permanent hole with smooth edges, allowing 
the head of the bone to slip in and out of its socket. In some 
instances, moreover, the inflammation may run into suppuration, 
which may be folio wedljy ankylosis of the joint. 

Tke impediments to reduction are: — In recent cases: — 1. The 
spasmodic contraction of the muscles surrounding the joint. 2. 
The small size of the rent in the capsule. 3. The hitching of 
points of bone on each other ; and 4. The interposition of 
ligaments, tendons or muscles. In old-standing cases: — 1. The 
formation of adhesions aroimd the displaced bone. 2. The closure 
of the rent in the capsule. 3. The permanent shortening of the 
ligaments and muscles ; and 4. The alteration in the shape of the 
articular surfaces, in part from absorption and in part from the 
formation of new bone. The contraction of the muscles generally 
increases from the time of the accident; hence every hour a 
dislocation remains unreduced the more difficult the reduction 
becomes. 

The consequences of non^reduction are either the formation of a 
new joint or ankylosis, the former being more common in ball- 
and-socket joints, the latter in hinge joints. When any movement 
between the dislocated bones exists, the osseous siuiace on which 
the displaced bone rests is converted into a new articular cavity 
by a process of absorption of the old bone and the formation of 
new bone around. The end of the displaced bone becomes 
adapted by a similar process of absorption to its new socket, 
the articular cartilages being eroded, and the ex|>osed surface 
ebumated and polished ; the soft tissues around become con- 
densed so as to form a kind of new capsule. The old socket 
in the meantime becomes more or less obliterated, its articular 
cartilage absorbed, and its cavity filled up with fibrous tissue 
or new bone, changes which give the joint very much the 
appearances seen in osteo-arthritis. The range of movement 
in the newly-formed joint will at first be limited, owing to the 
muscles undergoing adaptive shortening and the torn tendons 
fonning new attachments, but in the course of time, under appro- 
priate treatment, will become much more free, and a very fairly 
useful limb may be obtained. When, on the other hand, the 
dislocated bone is immoveably fixed upon another the articular 
cartilage is absorbed, the contiguous osseous surfaces unite, and 
bony ankylosis ensues. The muscles, moreover, from want of use, 
undergo shortening or partial atrophy and fatty degeneration, 
leaving the limb in a more or less shrunken and wasted condition. 

Treatment, — The indications are : — 1. To replace the articular 
rorfaces in contact ; and 2. To keep them there until the rent in 
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the capsule has united and the torn ligaments and muscles have 
had time to heal. Unless the case is seen immediately after the 
accident, whilst the patient is faint and the muscles are in conse- 
quence relaxed, an ansBsthetic had better be given to overcome the 
resistance of the muscles. The reduction may then be effected 
either by, 1, maniptUation, or, 2, extension, 

1. Manipulation consists in putting the limb through certain 
movements of flexion, extension, rotation, and circumduction, 
varying according to the situation and variety of the dislocatio:^ 
By means of these movements we endeavour : — (a) To overcome 
the obstacles to reduction by relaxing the stretched ligaments and 
tendons and disengaging any hitching points of bone ; and (6) To 
make the displaced head retrace as it were its steps and re-enter 
its socket. In order to employ manipulation successfully . it is 
essential that the surgeon should know the anatomy of the part, 
the direction in which the bone has travelled to reach its abnormal 
situation, and the probable position of the rent in the capsule. 

2. Extension is a much less scientific method of reducing a 
dislocation, and should never be resorted to except in certain forms 
of dislocation, which will be mentioned hereafter, till manipulation 
has been tried. It was the method almost always employed by the 
older surgeons, and has for its object the forcible dragging of the 
displaced end of the bone into its socltet, or opposite its socket, 
into which it is then drawn by muscular contraction. In many 
forms of dislocation the method is as harmful in practice as it is 
wrong in principle, since the displaced head, as in some forms of 
dislocation of the hip, can only be drawn into its socket in this 
forcible manner by rupturing the resisting ligaments and tendons. 
In employing extension, traction is made in the long axis of the 
limb by the surgeon, either with his hands or by means of a jack- 
towel secured by a clove hitch to the limb, or if more force is 
required by nmltiplying pulleys. Counter-extension is in the 
meanwhile made in the opposite direction to the extending force, 
but in the same straight line, either by the surgeon pressing with 
his heel or knee on the part above the dislocation, or by fixing the 
part with a jack-towel or suitable strap to a hook in the floor or 
wall. When sufficient extension has been employed to draw the 
head of the bone opposite its socket the surgeon should endeavour 
to guide it into its place. Before the introduction of chloroform 
this was usually effected by the contraction of the muscles them- 
selves after the head had been drawn down by the extending 
force. 

In old-standing cases, before either manipulation or extension 
is employed, the adhesions, which offer the chief obstacle to 
reduction, should be first broken down by cautiously rotating 
or circumducting the limb. When the rent in the capsule has 
luiited, the old socket been filled up, and a new joint formed. 
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reduction is, of course, physically impossible ; but even then the 
brcAkiug down of the adhesions may greatly improve the range of 
niutioii and conse(|uent usefulness of the limb. In attempting 
tlie reduction of a long-standing dislocation, however, great ctvre 
must be exercised, or irreparable damage may be done. Rather 
than use any great violence it is in some cases better at once to cut 
dovvn upon the dislocation and divide any fibrous bands that 
uiay l)e found preventing reduction. Not only may the accidents 
lielow enumei'ated be thus avoided, but reduction may be safely 
accomplished at later periods than was formerly possible ; and with 
Hilt Lseptic treatment of the wound there is but little risk, and good 
movement of the joint may be expected. If after the division of 
the adhesions the reduction cannot be effected, the joint should be 
excised. 

Among the accidents tliat lufve attended virAent efforts at reduction 
may be mentioned:— I. Rupture of the main artery, vein, or 
nerves. 2. Laceration of muscles and tendons. 3. Tearing open 
the skin and soft tissues, thus rendering the dislocation com- 
pound. 4. Fracture of the bone. 5. Inflammation and suppura- 
tion of the joint and surrounding parts ; and 6. The evulsion of 
the limb. 

Hmr long aftei' a dislocation may an attempt be madf at reduction ? 
— Sir Astley Cooper gave the time at between three and four 
months ; but since the introduction of chloroform successful cases 
have been reported after much longer periods. In an old-standing 
case the circumstances that shoulcl influence us in deciding 
whether an attempt at reduction should be made, are the age 
of the patient, the situation of the dislocation, the presence or 
aWnce of pain, and the amount of usefulness of the limb. By 
the open methods, the time at which a dislocation can be reduced 
is considerably extended. They, however, should not be employed 
unless the movements of the joint are much restricted and the 
U8efulne«8 of the limb is in consequence greatly impaired, and iniless 
severe and continued pain is elicited by movements of the joint 
since by perseverance with massage and passive movements a 
very useful limb, even in cases which at first appear to be very 
unpromising, is often obtained. 

Tlie after-treatmtnt in an ordinary case consists in maintaining 
the part at rest by suitably applied strapping and bandages, and 
in preventing or subduing inflammation by cold, evaporating 
lotions, 4fec. The part, however, should not be kept at absolute 
rest longer than is suflicient for the torn ligaments and other soft 
tissues to heal, lest adhesions form and stiflhess of the joint ensue. 
Pjissive movements, therefore, should be cautiously begun after a 
few weeks ; and friction, shampooing, or galvanism subsequently 
employed to restore the tone of the wasted muscles. Where 
stiffuess has occiurred the adhesions should be broken down 
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under an ausesthetic, provided there are no signs of active 
inflammation in the joint. 

Treatment of compound dislocations. — The dislocation should be 
reduced, the parts placed at yerfect rest, and the case treated 
as a wound of the joint (see Wounds of Joints). In consequence 
of the extensive laceration of the ligaments and other soft tissues 
reduction is usiially quite easy. When a compound dislocation is 
combined with a fracture of the bone, and there is much laceration 
of the soft parts, aimputation of the limb in the lower extremity, 
and resection of the joint in the upper, will probably be required. 

Congenita] dislooations are those that occur during intra- 
uterine life, and generally depend upon some malformation of the 
articular surfaces rather than upon actual displacement of an 
originally normal articulation. It appears, however, that true 
dislocations do sometimes occur during birth. They are 
all very rare, with the exception of the so-called ''congenital 
dislocation" of the hip, which requires a separate notice. 

Congenital dislocation of the kip. — In this deformity the 
acetabulum and head of the femur are malformed, the head of 
the bone resting usually on the ilium. The dislocation though at 
times unilateral is more often bilateral. The chief signs, which 
are usually flrst noticed when the child begins to walk, are a 
waddling gait, lordosis, and shortening of the limb if the dislocation 
is one-sided. T)n examination the trochanter is found to be 
prominent and above N^laton's line, but it can be drawn down 
somewhat on making traction on the limb. The stunted head of 
the bone can usually be felt in the abnormal position. After the 
child begins to walk the muscles become contracted and the head 
forced further from the acetabulum by the weight of the body ; 
hence as the child gi*ows the limb, if the dislocation is unilateml, 
gets gradually shorter. 

Diagnosis. — From hip disease congenital dislocation may be 
distinguished by the absence of pain and the freedom with which 
the joint can l)c manipulated in every direction ; from coxa vara, in 
which the neck of the bone is bent down to more or less a right 
angle to the shaft, hj the limited abduction in cojca vara in 
consequence of the raised trochanter coming into contact with 
the ilium when this movement is attempted, and by the absence 
in the dislocation of the head of the femur or acetabulum or of 
both, as seen by the a* rays. 

Treatment. — Continuous extension in the horizontal position for 
two years with pressure over the trochanter has been attended 
with some success, but relapses are liable to occur. In young 
children up to five years of age the remains of the head may be 
often replaced in the rudimentary acetabulimi by manipulation 
(Pad's method), or may be brought near that cavity. In either case 
the limb should then be fixed in the abducted position for many 
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eftectual cloansiug and drainage, and under the use of antiseptics 
may heal up by granulations without giving rise to any seriouis 
constitutional disturbance. In such cases, however, bony anky- 
losis will generally ensue, though in some instances the cartilages 
may escape destruction, and a fairly moveable and useful joint may 
be obtained. 

Signs. — When the joint is laid freely open the natui^e of the 
injury is obvious, and any displacement or splintering of the bones 
can be seen or ascertained by examination with the finger. When 
the wound is of a punctured character and the incision in the 
skin is some distance from the joint the signs are not always so 
apparent. In such cases an account of the depth to which the 
instrument penetrated, and of the direction in which it appeared to 
run, will help us to determine whether the synovial membrane has 
been entered. The escape of a glairy fluid like the white of egg 
— the synovial secretion — will make the diagnosis certain. If in 
doubt, the case should be treated as if the joint had been opened, 
but on no account should the wound be probed for the purpose of 
settling the point, since septic matter might be introduced from 
without, and a wound that did not in the firat instance penetrate 
the cavity might be made to do so. Should inflammation ensue 
the signs will be the same as those of acute arthritis (see Diseases 
of Joints). 

The treatment will depend on the size and character of the wound, 
the joint affected, the nature of the complications, and the age and 
constitution of the patient. The chief indications are to prevent 
septic inflammation and its attendant consequences, or if the injur}* 
is of a very severe character, to endeavour to save the patient's 
life by the sacrifice of his limb. 

1. Treatment of small or punctured wounds. — (a) If the wound 
has been inflicted by a presumably aseptic instrument, an attempt 
should be made to convert it into a subcutaneous wound by sealing 
it with iodoformized collodion or, better, by placing over it an 
antiseptic dressing, after having first thoroughly cleansed the skin 
around and rendered it aseptic. One or more fine silkworm-gut 
sutures may first be inserted if the wound is too large to be closed 
in this way. The limb should be then pleiced on a splint at perfect 
restj and cold applied by means of an ice-bag or by Leiter's tul)e8. 
Should acute inflammation follow, half-a-dozen leeches may be 
])laced over the joint, and warm applications substituted for the 
cold ; whilst should the local and constitutional disturbance 
increase and the joint become distended, aspiration should Ik? 
practised to relieve tenison, opium given to soothe the pain, and 
the treatment pei-severed in. If, however, pus is withdrawn by 
the aspirator, the joint should be laid freely open, drained, dressed 
antiseptically, and placed in the position in which, should ankylosis 
ensue, it will subsequently be of most use. If, notwithstanding 
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free incisions, the suppuration goes on, continuous irrigation with 
some antiseptic fluid may be tried, or the whole limb kept con- 
tinuously in a hot bath, the patient, if necessary, as in the case of 
the knee, being himself immersed. Should signs of sapraemia or 
exhaustion from hectic set in, amputation must be performed. 
(/>») If the instrument with which the wound has been inflicted is 
undoubtedly $eptic or there is any doubt on this point, the wound, 
after cleansiug the skin, should be opened up to ascertain if the 
joint has l)een penetrated. If this is found to be the case, the 
joint must then be freely opened, rendered aseptic if possible, 
and drained. 

2. Trfatment of large and complicated wounds, — The joint 
should be thoroughly cleansed with antiseptic lotions, well drained, 
and dressed antiseptically. A counter-opening at a dependent spot 
may in some cases be advantageously made, as for instance in the 
popliteal space in wounds of the knee, and a tube passed through 
the joint. Where there is extensive laceration of the soft parts 
and much comminution of the bones, such as may be produced by 
a bullet or railway smash, and it is next to certain that septic 
material has been introduced as when pieces of clothin;^ have been 
forced into the joint, or where there are other complications of such 
a nature as to reuder it doubtful whether a useful limb can be 
obtained, the (]uestion of excision or amputation must be raised. 
In deciding on the propriety of an operation the surgeon will l>e 
influenced by the situation of the joint, whether it is septic or not, 
and the probable power of the patient, either on accoiuit of his age 
or the general state of his constitution, to stand the acute inflam- 
mation and prolonged suppuration which must almost necessarily 
ensue if the limb is not removed. Briefly it may be soid, that an 
injury which in the elbow might be treated in the ordinary way or 
by excision of the joint, would in the knee probably call for 
amputation ; that a wound of the carpus or tarsus is generally 
more serious thau one of the wrist or ankle ; and that the sacrifice 
of the limb is required for a much less severe wound of the knee 
than of the ankle. 

INJURIES OK MUSCLES AND TENDONS. 

Contusions of musoles arc very common as the result of falls, 
blows, kicks, or other violence. They may vary from a slight 
bniising with or without tearing of the muscle-fibres and blood- 
extravasation to complete pulping of the muscles. Siyns, — In the 
slighter cases there is dull aching pain increased on movement, 
ill-defined and deep-seated swelling, and later, ecchyinosis as the 
blood makes its way to the surface. Some stift'ness or loss of power 
from partial atrophy frequently follows, and occasionally inflam- 
mation and abscess. Severe cases are frequently associated with 
other injuries of the |>art, as fracture of a bone, laceration of a 
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large blood-vessel, &c. The treatment cousists in keeping the part 
at rest with the muscle as much as possible relaxed, and in 
preventing inflammation by cold, lead and opium lotions, and the 
like. Shampooing, massage, and galvanism may subsequently be 
necessary to restore any loss of power that may ensue. 

Wounds of muscles may be incised, lacerated, punctured, or 
contused. When the wound is made transversely, the divided ends, 
which gape widely, must be approximated by placing the limb in 
such a position as will relax the muscle, and then united by aseptic 
sutures. When the wound is deep or parallel to the fibres a drainage- 
tube may be inserted to prevent the retention of the discharge by 
the bulging of the muscle. Union takes place by fibrous tissue. 

Bupture of muscle may occur from a sudden and violent 
spasmodic action, or during vomiting, tetanus, or delirium. As 
examples may be mentioned rupture of the sterno-mastoid of the 
child in a difficult birth, the rectus abdominis in parturition, the 
biceps in raising weights, the supinator longus and gastrocnemius 
in lawn-tennis, the quadriceps extensor at football, and the 
adductoi-s of the thigh in riding. A sensation of tearing is often 
felt at ths moment of rupture, followed by pain and, if the rupture 
is complete, by loss of function. The •rupture is indicated \^ a 
gap, above or above and below which a rounded, smooth, soft or 
semi-fiuctuating swelling formed by the ends of the retracted 
muscle is felt to bulge up when the muscle is put into action. 
On carrying the palm of the hand along the muscle the swelling 
disappears, and the hand sinks into the gap between the ruptured 
ends ; or blood is extra vasated between the ruptured ends, often 
occasioning a large htematoma. Rupture of the sterno-mastoid in 
infancy is followed by contraction of the muscle and consequent 
wry-neck. The treatment consists in approximating the divided 
ends as much as possible by position and by suitable bandages and 
splints, and in applying ice and evaporating lotions to control the 
blood-extravasation and to prevent inflammation. The biceps 
or quadriceps may be exposed immediately and sutured with 
kangaroo-tail tendon. If a blood -tumour forms, it should not 
be opened unless suppuration occurs. ^ 

Rupture of the sheath enclosing a muscle is not infrequently 
seen, as in the thigh in football players. The affected muscle, 
generally the rectus, bulges through the rent in the sheath, on 
being put into action, in the form of a soft rounded swelling. In 
favourable cases the sheath may be sewn up with kangaroo- 
tail tendon. 

Wounds of tendons may be divided into the subcutaneous and 
the open. The fonner are discussed under Tenotomy, When a 
tendon is divided in an open wound its cut ends should be 
approximated by placing the parts on a splint in such a position 
that the muscle is as much as possible relaxed, and the divided 
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endb then united by aseptic kangaroo-tail sutures. In long- 
standing caries an attempt may also be made to unite the cut 
tendon if the patient's general state of health is favourable and 
there is no evidence of extensive destruction of the tendon or of 
its adhesion to the neighbouring structures. When the ends of 
the divided tendon are found to have retracted and to be so far 
apart that they cannot be made to meet, one end may be split 
longitudinally, but not quite to the divided end, turned down and 
united to the other end by suture. In some cases where the 
divided ends will not meet they may be united by a leasli of catgut. 
In other cases, as in the tendons of the fingers, the distal end may 
be united laterally to a neighbouring tendon. 

Dislocation of a tendon from its sheath or groove without 
fracture or other injury occasionally occurs from a sudden twist 
or strain. It is indicated by_pain and partial or complete loss of 
functi on of the affected muscle, swelling and ecchymosis ; whilst 
on examination the displaced tendon may sometimes be felt in its 
abnormal situation, or may be seen or felt, as in the case of the 
peroneus longus, to suddenly leave its groove and protrude in front 
of the malleolus during certain movements of the foot. The injury 
is most common about the ankle, and in the forearm, back, and 
neck. The treatment consists in replacing the tendon by manipu- 
lation, breaking down any adhesions that may have formed, and 
retaining it in place (which is often difficult) by a suitably applied 
^^ and bandage, or in the case of ankle or wrist by a plaster-of- 
Paris bandage, and subsequently by a leather support. In an 
obstinate case in which all mechanical measures had failed I 
succeeded in making a new sheath for the tendon by dissecting up 
a flap of periosteum from the fibula and sewing it over the tendon 
to the soft tissue at the back of its groove on the malleolus. 

Rupture of a tendon may occur as the result of external 
violence or during some sudden and involuntary muscular action, 
and is very common in the plantaris and tendo Achillis, and some- 
what lesa so in the biceps (see Injuries of the Upper and Lmver 
Extremity). The tendon, except when the ends become widely 
separated, as generally happens in the case of rupture of the long 
tendon of the biceps, usually unites readily on the ends being 
approximated and kept at rest in that position. 

Srulsion or touring out of a tendon with a part of its 
muscle occasionally occurs as the result of catching the finger or 
thumb in a machine, on a hook, <fec. Part or the whole of a digit 
is usually torn off, bringing away with it the flexor tendon, this 
being more firmly attached to the bone than the extensor. In 
consequence of the tendon-sheath being thus left open suppuration 
is liable to extend along it into the forearm. Free drainage of the 
wound and antiseptic dressings are then imperative. 
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INJURIES OF ARTERIES. 

Contusion or bruising of an artery without lacemtion or other 
injury of its coats is of occasional occurrence, and is said to be followed 
by contraction and permanent diminution in the size of the vessel, and 
should the vessel be calcareous, by thrombosis and senile gangrene. 

Bupture or subcutaneous laceration of an artery may occur 
as the result of any severe violence, but is perhaps most often due 
to the passage of a wheel over a limb, incautious attempts to 
reduce an old dislocation of the shoulder, and excessive violence 
in breaking down adhesions in stifV joints. 

1. The i-^qtture may be partictfy i.e.^ the internal and middle coats 
only may be torn. In such a case the 
exlemal coat may subi^cquently yield 
to the pressure of the blood, thus 
laying the foundation of an aneurysm ; 
or the internal and middle coats may 
be folded inwards into the interior of 
the vessel, obliterating its calibre, and 
in this way may cause, especially if the 
vein is also injured, gangrene of the 
limb (Fig. 60). 

2. Th€ rvpture may he ctunpUtr^ i.e., 
all the coats may be torn across. Here 
in a similar manner the artery may 
become occluded without any hemor- 
rhage ; or blood, often in enormous 
Fio t)0 - Obliteration of the quantities, may be poured out into the 
Bubclavian artery by the in- 7. /• xu i- v. i -xu 

folding of the internal and ^issues of the limb. In either case 
midaie coats without injury gangrene may ensue, especially if the 
of the external coat. vein is also ruptured and the injury 

occurs in the lower extremity ; or the 
skin may finally give way from the pressure of the ever-increasing 
extravasation, and the patient die from a sudden gush of blood. In 
some instances suppurat it>n may occur. Sometimes the extravasatt d 
blood, particularly in the upper txtremity, may become encysted, 
a sac being formed for it by the inflammation and condensation of 
the surrounding tissues. This condition is called a circvm^rifjed 
traumatic aneurysm in contradistinction to diffused traumatic 
aneurysm, the term sometimes applied to the injury when the 
blood is simply extravasated into the tissues, though in this latter 
case the name ruptured artery is more appropriate. 

The syinptoms vary according to the nature of the injury. When 
the main artery becomes occluded there will be pain at the seat of 
rupture and cessation of the pulse below, while later gangrene 
will probably, though not invariably, ensue. Should the artery 
not be occluded, blood in large quantities will escape into tlic 
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tissues, giviug rise to a rapidly increasing swelling, in which no 
pulsation can, as a rule, be detected, altho ugh a bruit may some- 
times be heard ; the limb becomes cold, ana Tivid, and swollen, 
and the pulse, as a rule, can no longer be felt in the arteries 
below. When the extravasation is very large, constitutional 
symptoncfe of heemorrhage will also be present, and signs of 
gangrene, if the ruptured artery is in the lower limb, will probably 
soon supervene, since not only is the main arterial supply cut off, 
but the collateral flow and venous return are also impeded by the 
pr^sure of the extravasated blood on the collateral arteries and 
veins. On the other hand, should the blood, as occasionally 
happens in the upper limb, become encysted, the swelling will 
slowly assume the characters of an ordinary aneurysm. At 
times suppuration occurs, and the swelling then presents all the 
characters of a huge abscess. 

Treatment. — (a) WJien iht artery is occluded all that can be done 
is Uy endeavour to prevent gangrene occurring by maintaining the 
warmth of the limb till the collateral circulation has had time to 
l»ecome estabTTshed. Should gangrene occur amputation must be 
(terformed as soon as a line of demarcation has formed, (b) When 
Uottti in large qutintities is ejctravasated into the tissues the treatment 
will depend on the situation of the ruptured artery. Thus, in the 
case of the popliteal, amputation has until recently been the rule of 
firaetice, especially if the vein has also been ruptured, as gangrene, 
for the reasons stated above, is very liable to ensue if the main 
artery is tied either above or at the seat of rupture. With strict 
antiseptic precautions, however, an attempt should be made to save 
the limb by cutting down at the seat of rupture as soon after the 
accident asp issible, turning out all the clot, and tying the arter\% and 
vein if also wounded, above and below. In the case of the axillan', 
where the collateral circulation is much more free, the ruptured 
artery may safely be cut down upon and secured above and below 
the bleeding spot. Should suppuration occur, a free incision should 
be made, the pus and breaking-down clots turned out, and any 
vessel seen bleeding tied. The wound should then be plugged with 
antiseptic gauze, a tourniquet lightly applied, and the patient 
watched for secondary haemorrhage. If this threatens the artery 
should be tied in its continuity above. If hajmorrhage again 
occurs amputation is called for. 

Wounds of arteries may be divided into the penetrating and 
the non-penetrating. 

I. The non jtenetrating are those in which either the outer coat 
only, or the outer and middle coats, are notched or torn. Here the 
wound may heal, or the \minjured coat or coats may ulcerate, or 
irive way and h»mon-hage ensue, or may gradually yield, as niay 
also the cicatrix left on the healing of the wound, to the pressure 
of the blood, aud lead to the formation of an aneurysm. 
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2. The penftrating are those in which the iDterior of the artery 
is hiid open. In this case much will depend upon the size of the 
artery, and whether it is completely or only partially cut across, 
and upon the direction and size of the wound. 

(a) Wounds of large arteries, as the aorta or pulmonary artery, 
whatever their nature, are usually immediately fatal. 

(b) Wounds of arteries of the second and. third degree^ as the 
femoral and brachial. If the artery is completely divided, and the 
edges of the wound are cleanly cut, repeated haemorrhages rapidly 
terminating in death will generally ensue; but if the edges are 
uneven and ragged, as in the avulsion of a limb by machinery or 
by a cannon ball, the external coat becomes twisted up, and the 
middle and internal coats retract and contract, a clot forms within 
the vessel, and no haemorrhage occurs. If the art-ery is partinlly 
divided and the wound is made transversely to the long axis of the 
vessel, the longitudinal tension of the elastic coat causes the wound 
to gape and assume an oval or circular shape, according to the 
length of the incision, and severe haemorrhage will ensue ; but if 
the wound is made parallel to the long axis of the vessel, and is 
small (a mere punctuipe), it may heal by adhesive inflammation. 
In the latter instance the cicatrix may remain permanent, or it 
may subsequently yield, producing a traumatic aneurysm. 

(c) Wownds of medium-sizecT arieriesy as the I'adial and tibials, 
are attended, when the vessel is completely and evenly divided, by 
sharp haemorrhage, followed by syncope, and temporary arrest 
from the formation of a clot. The artery may then become 
permanently occluded ; usually, however, as the heart's power is 
restored the clot is washed away and haemorrhage recurs. Jn this 
way haemorrhages, alternating with temporary arrests, continue until 
death ensues from exhaustion. When the edges of the wound nrc 
uneven, or the artery is only partially divided, the effects are similar 
in each case to those described above in arteries of larger size. 

(d) Wounds of nTnall arteries, — If the artery is completely divided, 
it will usually become occluded in the way described under Natures 
Method of arresting HcemoyThage (page 119); but if only partially 
divided such occlusion does not, as a rule, take place, and repeated 
haemoiThages follow. Complete division will then often suffice to 
cause its occlusion, a plan which was frequently resorted to when 
bleeding from the temporal was practised. 

When the wound through the soft tissues leading to a wounded 
artery is small or of a punctured character the superficial part of 
the wound may close, whilst the blood continues to be extravasated 
from the wounded vessel into the deeper part, where it may become 
encysted from the condensation of the soft tissues around {circum- 
scribed traumatic aneurysm). 

Treatment of wounded arteries. — 1. When an artery is seen 
spouting in an oi)en wound a ligature should at once l)e appli ed to 
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the bleeding end. Other methods of securing the vesfijel, as torsion 
or acupressure, may of course be used if preferred; but as the 
ligature is almost invariably used at my own School, I shall, 
to prevent repetition of what has been already said under Arrest 
uf Uf^rmorrJioge (jpBL^Q 122), speak of ligature only in the context. 

2. When the end of a large artery is seen pulsating, but not 
bleeding in consequence of it having been torn across, I should, 
myself, apply a ligature to it as a precaution, though by some this 
would not be considered necessary. 

3. When an artery is exposed for some distance in its continuity 
two ligatures had better, as a rule, be applied and the artery divided 
between them, especially if it be notched or bruised. 

4. When an artery has ceased to bleed, even though the hiemor- 
rhage may have been sharp, the wound should on no account be 
enlarged for the purpose of tying the bleeding vessel, uj^less it 
can be seeii or felt; since not only may it not bleed again, but as 
tEe bleediug has ceased it may also be difficult or impossible to find 
it. In such a case, however, especially if the patient is much 
collapsed, he should be watched for the first sign of any return of 
the hfcraorrhage, firm pressure in the meantime being applied over 
the wound, and where practicable over the couree of the main 
artery above and below. The whole limb, moreover, should be 
carefully bandaged from below upwards. This rule only applies 
to primary haemorrhage. In secondary haemorrhage, it is exactly 
tEe reverse; allhough^the bleeding has ceased, the vessels must be 
sough t and securecl, tis another and perhaps fatal hcemorrhage is 
almost sure to ensue. 

5. When the hfiemorrhage is moderate but clearly- arterial, the 
external wouud small, and the artery not seen, pressure should be 
applicil in the way mentioned above, and will j)robably suffice. 

6. When the bleeding is severe and evidently arterial, and the 
external wound is still opeu, whether the wound be deep, recent, 
inflamed, or sloughing, the well-established rule— to which, how- 
ever, there are of course exceptions — is to cut down uj)*m the bleeding 
point and apply a ligature to each end of the artery if divided^ or 
afjotfe and Ijeloto the wound iftJie artery is punctured or only jjarti ally 
cut across. To do this it is generally sufficient to enlarge the 
wound in the soft tissues ; but where the wound is on one side of 
the limb and the bleeding apparently comes from an artery on the 
other, a prol>e should be pas8<3d through the wound, its projecting 
point cut down upon, and the bleedinp; artery sought through this 
incision and tied as above. The object of this procedure is to 
prevent the necessity of making a very largo wound. 

Thr reasons for tying an artery at the place where it is wounded 
are : — 1. It is often impossible to detemiine, without cutting 
down upon it, what artery is bleeding, and should the alternative 
plan of securing the main artery higher up be adopted, the wrong 
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artery after all may be tied and the bleeding continue. Thus, 
for example, in a supposed wound of the femoral it might be the 
profunda, or even a small muscular branch, that was bleeding. 2. 
Even supposing the main trunk were the one wounded, the blood 
might still be carried by the collateral vessels into the artery 
beyond the ligature either above or below the wound in the vessel, 
and bleeding recur from either the proximal or distal end respec- 
tively (Fig. 61). 3. Should, moreover, ligature of the main artery 
higher up thus fail to arrest the hsemor- 
rhage, not only will the patient be further 
reduced by loss of blood, but the subsequent 
ligature, which will then probably in the 
end have to be applied to the bleeding 
artei-y in the wound, may through the extra 
interference with the collateral vessels in- 
duce gangrene of the limb. 4. Tying the 
main artery above is in itself in some ciises, 
as the subclavian in wounds of the axillary, 
a more dangerous and difficult procedure 
than enlarging the wound. 

The reason for api)lying a ligature to both 
rruis of the vessel if it is ditnded^ or abotr 
and heloip the u*aund if it is merely jmnrturetl 
or fifdy jmrtially cut arross, is that ligature 
of the proximal end only may be insiiftieieiit 
lo arrest the ha;morrhage, since the blood, 
as seen hi Fig. 61, may be carried round by 
the collateral channels into the artery below 
the wound and may thence escape by the 
open distal end. 

Quite recently several successful cases 
have been reported in which a wound in 
an artery has been sutured, the stitches 
being so passed as to bring the endothelial 
surfaces into contact. Save in exceptional 
cases, this procedure seems to me to possess 
no special advantage, and might exp<Ksc the 
patient not only to the risk of secondary 
luemorrhage, but also to aneurysm from the yielding of the cicatrix. 
In some instances the al>ove rule of cutting down upon and 
tying the artery at the wounded spot cannot be carried out 
Thus, where the artery is inaccessible, as in punctured wounds of 
the tonsil, or alwut the angle of the jaw where important structures 
would be damaged by enlarging the wound, it may be necessary to 
tie one of the carotids. Moreover, it may at times he safer to 
remove a limb than to search for the bleeding vessel, as for instance 
in wounds of the posterior tibial artery in the upper third of the 




Fig. 61. — Diagram to 
illustrate the manner 
in which, after a liga- 
ture has been applied 
at a distance from a 
wound in an artery, the 
blood may be carried 
back affain into the 
artery aoove and below 
the wounded spot by 
collateral vessels. The 
arrows indicate the 
direction of the blood 
current. 
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leg, especially if the injury is complicated by fracture. Again, it 
may not only be found impracticable to ligature the artery at the 
wounded spot, but also impossible to tie or even compress the 
main vessel nearer the heart, as for instance in wounds of the 
subclavian above the clavicle. Here all that can probably be done 
is to apply pressure firmly by filling the wound with strips of 
^uze and covering with an elastic bandage. 

Whilst ciitting down upon a bleeding artery hsemorrhage should 
l)e restrained by the use of an Ksmargk'abftudAge, or by the elastic 
tourniquet or the fingers applied to the main artery above the 
wound ; and in the c:ise of a wouud of the external iliac or gluteal by 
Davy's lever passed up the rectum and made to compress the 
common iliac. Where it is impractictible to control the bleeding 
in any of these ways the wound, if necessary, should be sufficiently 
enlarged to admit one or two fingers, and the bleeding vessel, 
having been recognized by the escape of warm blood, should then 
be compressed by the finger, the wouud further enlarged, and the 
artery secured with the aid of an assistant, before the finger is 
removed from the bleeding spot. 

Should gangrene ensue after ligature, and spread rapidly, 
amputation must be performed at the seat of ligature ; but if it 
involves only one or two fingers or toes, or spreads slowly, a line 
cf^demarcation should be waited for before ampuUiting, the gan- 
grenous part being kept in the meanwhile aseptic in the way 
saggested under Gangrene, 

Trstunatic aneurysm. — Two forms are described, the diffused 
and the circumscribed. 

The diffiMed is practically a ruptured or wounded artery with 
extravasation of blood into the tissues. There is no attempt at 
the formation of a sac, and the term aneurysm applied to it is 
misleading. (See Ruptured Artery, page 200.) 

The circumscribed may be formed in several ways, as already 
stated under Rupture and Wounds of Arteries. Thus — 1. An 
artery may be wounded, pressure be applied, the external wound 
heal, and blood slowly escape into the tissues. 2. An artery 
may be wounded, heal, and the cicatrix subsequently yield. 3. 
An artery may without external wound be punctured by a fragment 
of fractured bone, or torn in reducing a dislocation, and blood in 
either case be extravasated into the tissues. 4. An artery may bo 
wounded but not penetrated, and the uninjured coat or coats may 
vield to the pressure of the blood. In all of these cases the soft 
tisHues around become condensed and form the sac of the aneurysm. 
Where the aneurysm is produced by the yielding of any portion 
of the arterial coat this at first will form the sac, but sooner or 
later it will give way, and the sac will then be formed by the 
inflammatory condensation of the soft tissues around, as when the 
blood escapes directly into the tissues. The course, termination, 
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and bigns of a circumscribed traiunutic aneurysm are similar to 
those of a spontaneous aneurysm. 

Treatment — The artery may be tied immediately above the 
sac, or the sac may be laid open and the vessel tied above and 
below. Recently traumatic aneurysms have been treated by 
extirpation. The sac is cut down upon, the artery on the proximal 
side tied in two places and divided, the sac dissected up intact, 
and the aitery on the distal side secured. I have during the 
last few years treated many cases in this way. The wounds healed 
by tiie first intention. 

Arterio-venous anetLrysm is a pulsating tumour depending 
upon an abnormal communication of an artery with a vein. There 
are two kinds : in one the communication between the artery and 
vein is direct (Fig. 62, a), and the arterial blood is forced into 

the vein at each beat of the 
heart, causing its walls to be 
dilated into a fusiform or sac- 
like swelling {ane^irysnml varix) ; 
in the other (Fig. 62, b), the 
blood passes first into a small 
aneurysm formed by condensa- 
tion of the tissues between the 
artery and vein and thence into 
the vein, the dilatation of the vein 
beiug consequently less than in 
the preceding variety (iniricoMe 
aneun/sm). Both forms may 
Fio. 62.-Diagram of arterio-venous ^^^^^^'^ spontaneously, but are 
aneurysm, a. Aneurysmal varix. usually the result of some injury, 
B. Varicose aneurysm. as a stab, wounding the walls of 

both vessels. The lesion was of 
common occurrence at the bend of the elbow when venesection 
was in vogue, the lancet passing through the median basilic 
vein and bicipital fascia into the subjacent brachial artery. 
Signs, — An aneurysnial varix gives rise to a pulsating tumour in 
which a peculiar bruit, compared to the buzzing of a fly in a 
paper box, is heard. The artery is dilated and thinned above 
owing to the impediment to the circulation, and is smaller below ; 
whilst the vein is dilated, especially above, and pulsatcn. In 
varicose aneurysm, in addition to the above signs, which are 
connnon to both fonns, an ordinary aneurysmal bruit can be heard, 
and the sac can sometimes be felt. There is alFo marked venous 
obstruction. Treatment, — In aneurysmal varix some form of elastic 
support should be applied, or, if the swelling is increasing, the 
artery tied above and below its point of communication wirh the 
vein ; or, better, the k>^ oiling may Ix) cut down upon, and a ligature 
placed above and below the opening in both the artery and the 
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vein and the intermediate portions of both vessels excised. In 
varicose aneurysm pressure may first be applied to the artery 
above the sac, combined with direct pi*essiire on the sac. If 
this faiils the artery must be tied above and below the sac, 
since if left to nature there is grave danger of rupture and 
haemorrhage. When the carotid or the femoral artery and 
the adjoining veins ai*e the subject of the lesion, no operative 
treatment as a rule should be undertaken imless the lesion is 
recent, and the blood as well as passing into th6 vein is being 
likewise extravasated into the tissues, and threatening to break 
through the external wound. In such a case, should pressure 
applied to the main artery and over the site of the wound fail, the 
artery must be cut down upon and tied above and below the 
wound. Unless pressure controls the haemorrhage from the vein, 
a lateral ligature must be placed on the wound in its wall, or, if 
the wound is too large to admit of this being done, the whole vein 
may be tied above and below the wound, and then divided between 
the ligatures. In a case of this kind I successfully tied both the 
femoral artery and vein. 

INJURIES OF VEINS. 

Rapture or subcutaneous laceration of a vein occasionally 
occurs from causes similar to those producing inipture of an artery 
— an accident, moreover, with which it is frequently associated. 
When the vein is of large size much blood may be extravasated into 
the tissues, and may produce gangrene by pressure on the vessels 
canrying on the collateral circulation, though such a result is 
much less common than after rupture of an artery. The blood, 
except when the extravasation is large, is usually absorbed, but muy 
break down and suppuration ensue. 

Wonnds. — Punctured and incised wounds when small and 
parallel to the long axis of even large veins readily heal by adhesive 
inflanmiation without obliteration of the lumen of the vessel. At 
times^ however, a clot may form in the wound, and successive 
layers be deposited upon it until ultimately the vein is occluded. 
When a vein is completely cut across, as in amputations, it usually 
collapses as far as the next pair of valves, a clot forms as high as 
the first collateral branch, and the vein becomes permanently 
occluded in a way similar to that described under Healiny of 
Wounded Arteriet, In consequence, however, of the vein wall 
coutainiug less elastic and muscular tissue than an artery, bleeding 
sometimes continues unless stopped artificially. 

Trrntment — When the wound is a mere pnncture in the continuity 
of the vein, unless it is found that pressure will control the 
haemorrhage, the coats should be nipped up by forceps and a lateral 
ligature applied so that the lumen of the vessel will not be 
obliterated. If a vein continues to bleed during an amputation 
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it should be tied like an artery. A large wound, or one made in 
the longitudinal axis of a large vein, necessitates ligature of the 
vein in two places and the division of the vessel between the two 
ligatures. 

The dangers of wounds of veins are : — (a) Immediate. 1. Haemor- 
rhage. 2. Entrance of air. {b) Remote, These are complications 
depending chiefly on the size of the vein woimded and upon the 
septic or aseptic conditions attending the injury. They arc : — 
1. Phlebitis. 2.* QOdema. 3. Thrombosis. 4. Embolism. 5. Ulcera- 
tion. 6. Metastatic abscesses in organs connected with the 
wounded vein. 7. Gangrene ; and 8. Secondary haemorrhage. 

Entrance of air into veins is fortunately a rare accident. It 
sometimes happens in operations about the root of the neck, where 
the disposition of the cervical fascia prevents the veins collapsing, 
and thus allows air to be sucked in during inspiration. Air is 
known to have entered a vein by_the hissing sound during inspira- 
tion, the escape of frothy blood from the vein on expiration, the 
urgent dyspnoea, and the state of collapse into which tlie piatient 
immediately falls. On listening over the heart a j)eculiar churning 
soiuid can be heard. Death in fatal cases usually occurs in a few 
minutes, and is due to the admixture of blood and air.|ireventing 
the circulation through the capillaries of the lungs, and so causing 
distension and consequent inertia of the right side of the heart. 
Treatment. — The finger should at once be placed over the hole in 
the vein to prevent more air entering, and a clamp or ligature 
applied as soon as practicable. Pouring water into the wound has 
been suggested both as a means of preventing the further entrance 
of air during inspiration and of allowing that which is already in 
to bubble out during expiration. The patient should be placed 
with his head low to insure a suflficient supply of blood to the brain, 
and for the same purpose the arteries of the extremities should W 
compressed, whilst injections of ether or brandy should be given 
subcutaneously to stimulate the heart. Artificial respiration should 
not be performed till the vein is secured, lest uiore air be sucked 
in. To guard against the accident the veins should be clamped 
before division, and in removing a tumour traction should not be 
made at the moment the vein is severed. If fainting continues 
saline fluid should be infi^sed and artificial respiration kept up. 

INJIRIKS OF NERVES. 

Wounds of nerves. — \ nerve may be completely or partially 
divided, and the wound may be of an incised, lacerated, contused, 
or punctured character. 

Pathology, — After complete division of a nerve the divided ends 
slightly retract, and should union not be effected, either naturally 
or by surgical means, the portion of nerve below the injury, being 
cut off from its trophic centre, undergoes atrophy, and degenerates 
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throughout its entire length (Wallertan degeneration). In the 
meanwhile the portion of nerve immediately above the wound is 
converted into a bulbous swelling by the proliferation of the fibrous 
tissue of the sheath and its prolongations within the nerve. The 
nerve-fibres within the bulbous end, being compressed by the 
newly-formed fibrous tissue, undergo atrophy and degeneration, 
but the rest of the nerve above the injury remains unimpaired. 
Ou microscopic examination of the bulbous end numerous young 
nerve-fibres are seen in the fibrous tissue (Bowlby). Should union, 
ou the other hand, occur, the process by which it is effected is 
briefly as follows : — Inflammatory material is thrown out between 
the di\aded ends and forms a delicate fibrous network bridging the 
gap ; into this the axis-cylinders of the upper end are said to grow out 
and unite with the degenerated axis-cylinders in the lower end, 
which then becomes gradually restored from above downwards. 
B}' some it is believed that new axis-cyliuders *are develo[>ed from 
the nuclei of the sheath of Schwann in Iwth the proximal and 
peripheral ends* (Bowlby). The exact manner, however, in which 
the union and regeneration of the nerve is brought about is hardly 
accurately known. When a nerve is only partially cut across, the 
divided portions may unite in the way above described, or they 
may become involved in the scar resulting on the healing of the 
soft tissues, and then prove a source of much irritation to the rest 
of the nerve. 

The effects of wftuwh of nerves in addition to the degeneration of 
the portion below the wound are: — 1. Paralysis of motion and 
sensation of the parts supplied by the nerve. 2. Sul>8equent 
wasting, atrophy, and fatty degeneration of the paralysed nniscles. 
3. Certain trophic changes in the tissues whose nutrition is presided 
over by the injured nerve, such as a glazed, smooth, cold, and 
bluish-red condition of the skin, falling off of the hair, cracking and 
deformity of the nails, local ulcerations and gangrene of the fingers, 
ifcc. 4. A marked diminution of the teniperature of the part, which 
may be preceded for a few days or even a few weeks by a slight 
increase of two or three degrees. 5. Affections of the joints 
resembling rheumatism, and apt to terminate h^^ more or less 
complet e an kylosi s. 6. Ascending neuritis, which is attended with 
severe paiu in the cicatrix, pain shooting up the nerve, and pain 
in the area of its distribution ; and 7. Very rarely, changes in the 
nerve centres of a functional or of an organic nature. 

Sigru. — The immediate symptoms are loga of function in the parts 
supplied by the nerve, viz., muscular paralysis, local antcstbcaia, 
or loss of special sense, according as a motor, sensory, or nerve of 
special sense is injured. In the case of a mixed nerve both motion 
and sensation will be lost; but sensation in some instances may be 
partially restored in a few days through aujistoniosing branches 
from other nerves. The remoter symptoms are wasting of the 
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muscles, and the trophic chauges of the skin, nails, &c., already 
alluded to, and sometimes pain in the cicatrix, and in the course of 
the nerve and its peripheral distribution. The muscles exhibit to 
electrical tests the redction of degeneration y i.e., they do no^ respond 
to the Faradic current, but contract on the application of a 
continuous current of less strength than that necessary to cause 
the contraction of normal muscles ; the contraction elicited, more- 
over, is slow, long, and tetanic ; nnd tiie sequence of polar reaction 
is altered {ACC.>CCC. instead of CCC.>ACC ). Their response, 
however, to the continuous current becomes less and less till they 
finally cease to contract at all. As a consequence of the degenera- 
tion of the affected nuiscles their opponents undergo adaptive 
shortening, thus producing various deformities, as for example the 
hammer fingers (juain en fjnffe) seen after division of the ulnar 
nerve, and the resulting paralysis of the interossei. 

The treatment varies according as the wound of the nerve is 
recent or of long standing. In the former case the nerve should 
be sought in the wound, th^ divided ends sutured, the limb placed 
at rest on a splint in such a position that the united ends are not 
subjected to tension, and every effort subsequently made to obtain 
healing of the wound of the soft parts by the first intention. If 
the divided ends of the nerve are lacerated or contused, the injured 
portions should be cleanly cut away befoi*e applying the sutures. 
If the nerve is only partially divided the divided parts should be 
sutured. The sutures, consisting of fine China twist, should he 
passed with a small curved needle throiigh the sheath of the nerve 
in four or five places. At St. Bartholomew's oiie of the sutures is 
generally passed completely through the nerve, a quarter of an inch 
from the divided ends, to ensure a better hold. In every recent 
wound it should be as much a matter of routine to suture large 
nerves, if divided, as it is to tie wounded arteries. If the nerve does 
not unite, an attempt may be made to procure union after the 
wound has healed, as may also be done in long-standing cases of 
non-union, though many months or even a year or two may have 
elapsed. An incision over the ununited ends should be made 
parallel to the nerve, the bulbous upper end of which can generally 
be felt through the soft tissues. The ends, which may have 
retracted so as to be as nmch as an inch or more apart, should be 
sought, the bulbous end shaved away little by little with a sharp 
scalpel till plenty of nerve-fibres are seen on the surface of the 
section, the lower end also refreshed, and the two united in the 
manner described above. Where the ends are embedded in much 
cicatricial tissue they should be freed by careful dissection, and 
when nmch 8e[)arated stretched so as to bring them into apposition. 
If the nerve is only partially divided, and the divided portions are 
l)ound down by cicatricial tissue, the injured segment of nerve, in 
its entire thickness, should be cut away before applying the sutures. 
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In some iustauces sensation may return within twenty-four hours 
of ttature ; but it may be more than a year in long-standing cases 
before the function of the nerve is restored. In the meanwhile the 
nutrition of the parts supplied by it shouldbe promoted by warmth, 
and the muscles prevented as much as possible from degenerating 
bv galvanism, massage, friction, and passive movements. 

Transplantation of nerves or nerve -grafting, — The operation of 
nerve grafting has now become a recognized surgical procedure. 
An attempt to restore the function of a nerve in this way may be 
made where the proximal and the distal ends cannot be brought 
into apposition, as, for instance, after a portion of nerve has been 
destroyed in a compound fracture, or after a portion of nerve, 
damaged by the contraction of cicatricial tissue, by the formation 
of callus, or by the growth of a tumour in its substance, has been 
removed. The graft may be taken from a freshly-amputated limb 
or from a recently killed animal. This usually gives better results 
than the operation of splitting the nerve and turning the flaps into 
the gap. The conditions for success are : — Great care in dissecting ' 
out and handling the nerve, its immediate transference, the 
employment of a single suture at each end, the avoidance of all 
tension, strict asepsis, and immediate union of the wound of the 
soft parts. The interposed graft rapidly degenerates, but subsequent 
regeneration takes place if the above conditions are ful611ed. 

Subcutaneous rupture of a nerve is rare, but is occasionally 
met with as the result of a severe twist or wrench. I have seen it 
three times in the peroneal nerve where it winds round the head 
of the fibula. It is attended with severe pain at the time of injury, 
perhaps also referred to the periphery of the nerve, the gradual 
formation of a bulbous swelling on the nerve immediately above 
the rupture, and paralysis of motion and sensation in the parts 
supplied by the nerve. The same effects follow as in division of a 
nerve In an open wound. The treatment is also similar. 

In the evulsion of a limb the nerves may be torn away from 
their roots, as in the instance of a boy recently in St. Bartholomew's 
Hospital, whode leg was torn off above the knee, bringing with it 
the whole sciatic nerve as far as itK origin from the spinal cord. 

Compression of a ncrvx occasions numbness and tingling, and, 
if severe and prolonged, partial or complete paralysis of the parts 
supplied by it, and the series of changes described in the last 
section. As examples may be mentioned crutch-palsy, due to 
the pressure of a crutch upon the large nerves in the axilla; the 
dropped wrist, from the involvement of the musculo-spiral nerve 
in the callus in fracture of the humerus ; the tingling, numbness, 
and partial paralysis sometimes following dislocations of the 
shoulder, from the pressure of the head of the displaced bone on the 
brachial plexus ; the pain caused by the pressure of a tumour on 
a nerve ; the * pins and needles ' felt in the feet after sitting on 
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the edge of a chair, from compression of the sciatic nerve, Ac. 
The treatment consists in releasing, if practicable, the nerve from 
the compressing agent. If a wound of the soft tissues is necessary 
to accomplish this object, healing without suppuration should be 
obtained, if possible, as otherwise the nerve may l)ecome again 
compressed by the resulting scar -tissue. 

Contusions of nerves.— A familiar example of this injury ig a 
blow on the ulnar nerve as it lies behind the internal condyle. 
There is intense pain at the spot struck, and shooting pains and 
*pins and needles* in the parts supplied by the nerve. These 
symptoms pass off shortly, but occasionally they may l>e more 
severe and last for several weeks, in which case there is piobahly 
some effusion of blood in the nerve. In rare instances ascending 
neuritis, persistent neuralgia, or even paralysis, and changes 
similar to those observed after complete division of a nerve, may 
follow. 

Foreign bodies in nerves. — A portion of a needle broken otf 
in a nerve, the lodgment of small shot from a gun accident. «fec., 
may give rise to inflammation of the nerve, persistent irritation 
and pain at the injured spot, spasm in the muscles, and pain or 
tingling in the parts supplied by the nerve. Such accidents have 
occasionally been followed by epileptiform convulsions. The 
tre (tment is to cut down upon and remove the foreign body. 
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SECTION IV. 

Disease of Special Tissues. 

disease of bone, 

Diseases of bone may be classified into those depending upon — 
1. Inflammation and its results. 2. Simple defect or increase in 
nutrition. 3. CJonstitutionnl djrscrasia ; and 4. New growths. >>-, 

1 . Infiammation and its Remits. 

Inflammation of bone. — In studying inflammation of bone it 
shuuld be borne in mind that it is in_the soft parts of bone — the 
periosteum, the medullary membrane, and the delicate vascular 
connective tissue which pervades the Haversian canals and cancelli 
that^e inflammation occurs, and that the pathological process, 
though somewhat modified by the hard and resisting nature of the 
otsseous framework, is essentially similar to that which occurs in 
the soft Jtissues. The same vascular and exudative changes ensue, 
and are accompanied by the like phenomena of redness, heat, pain, 
and swelling. The inflammation, moreover, may be of a simple 
and local, or of a difluse and septic or infective character, and 
variously influenced by such constitutional states as syphilis, gout, 
and rheumatism, or by the presence of miliary tubercle. Further, 
it may terminate in resolution, or in sclerosis, caries, necrosis, or 
suppuration, conditions comparable to fibroid thickening, ulceration, 
gangrene, and suppuration of soft parts. On account of the 
intimate connection of the bone with the periosteum and medullary 
meinbnne, inflammation is seldom limited to any of these 
stmetures, and when one is aflfected the others generally soon 
become also involved. According, however, as the inflammation 
begins in, or is chiefly confined to, the periosteum, medulla, or bone, 
the disease for convenience is spoken of as periostitis, osteo- 
invelitjs, and osteitis. 

Periostitis, or inflammation beginning in or chiefly affecting 
the periosteum, may be acu[te or chronic. 

Acute periostitis may occur (1) as a simple local or (2) as a 
diflTuse and infective inflammation, the former is generally the 
result of some local injury, the latter is now believed to he always 
se condary t o inflammation of the medulla, and is described under 
Acute Infective O$teo-myelitis. 

Acute simple periostitis is generally the result of a local 



Digitized by 



Googk 



2U DISEASES OF SPECIAL TISSUES. 

injury, and occurs most frequently in the tibia, that bone being 
most exposed to injuries, as kicks, blows, &c. Pathology, — The 
inflammation is of the ordinary simple kind, and usually terminates 
in resolutiQU ; occasionally, however, suppuration occurs, attended 
by some superficial necrosis, or the inflammation may become 
chronic. Symptom^i. — There is acute throbbing pain, increased on 
pressure, and worse at night. If the Iwne is superficial, as in 
the case of the tibia, there may be also local redness of the skin, 
oedema, heat, and evident swelling over the Kbne, followed, should 
suppuration occur, by fluctuation. Treatment, — Rest , elevation of 
the part, and the application of cold , with per- 
haps "a few leeches, will usually sufiice ; but 
should suppuration threaten, hot boracic poul- 
tjces should be put on, and a free incision made 
as soon as pus has formed, or earlier. Opium 
may be required to relieve pain. 

Chronic periostitis is nearly always asso- 
ciated with some amount of inflammation of 
the subjacent bone, and is generally limited in 
extent, constituting what is commonly called 
a twde. Caii^e. — It is mostly due to syphilis, 
but may be of rheumatic, tuberculous, or 
^^^ traumatic origin, or caused by the spread of 

^^,^ inflammation from an ulcer of the soft parts. 

It sometimes occurs as a sequela of typhoid ' 
or other of the continued fevers. It then, in 
the case of typhoid, appears to depend upon the 
presence of the Bacillus typhoniis. Pathology. — 
Fio 63 — Chronic '^^^ periosteum becomes swollen and thickened 
periostitis. (From from small cell infiltration of its deeper layers 
St. Hartbolomew's whilst a similar infiltration occurs in th 
Hospital Museum.) Haversian canals of the contiguous bone. 
The inflammatory material may, under appro- 
priate treatment, be absorbed ; or it may undergo ossification, 
or more rarely break down and disintegrate, leading to caries or 
sometimes to necrosis of the subjacent bone. The ossifying variety 
(see Fig. 63), or the lianl iwde (as it is called when circum- 
scribed in extent), is more common in the long bones, thejo/V ntKle 
in the bones of the cmnium. A^suppurating node in the extremities 
is probably of tuberculous or typhoidal origin ; a suppurating node 
on the cranium isjjenerally syphilitic. 

Symptoms and diagnosis. — The patient complains of a deej)- 
seated, dull, boring pain, generally worse by night than by day. 
On- examination a liard, irregular swelling of the bone is felt, ufil 
as a rule very painful on handling, and not accompanied by red- 
ness of the hkin. On the head the swelling is soft and fl.Ui;tUikLiugi^ 
and may have to be diaguosed from an abscess, new growth, or 
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Skiagram of chronic periostitis of the lower end of the femur. The diagnosis of the 
swelling lay between periostitis and a new growth. (Taken by Dr. Huyh Walsham. ) 

[To/aa-p. 214. 
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sebaceous cyst. Its evident connection with_the bone, the history 
of svpliil is or of tj^hoid fever, the effect of treatment, and if still 
in doubt, exploration with a grooved needle, will clear up the point. 
The X rays are of service in diagnosing chronic periostitis of the end 
of a long bone from sarcoma (see Plates 11. and IV. and page 241). 

Tientment — Iodide of^otas§hini is useful in all forms of chronic i^ T- 
periostitis, but it may often be necessary to give it in large doses 
(gr. X to grs. XX or more). In the syphilitic variety it generally 
iicti> like a charm. In the rheumatic an ointment containing 
ioSide of potassium, mercury, and belladonna may also be used 
locally with benefit. In the tuberculous, cod-liver oil and syrup 
of the iodide of iron should be given. In all forms opium inter- 
nally is indicated when there is much pain. The soft node on the tt u^^t r 
cniujum should on no account be opened, even where the skin is 
iutiamed and appears about to give way, as iodide of potassium 
will usually promote complete resolution. 

OBteo-myelitis, or inflammation beginning in or chiefly affecting 
the medulla and cancellous tissue of bone, may be acute or chronic. 

Acute osteo-myelitis may occur as a simple localized, or as a 
diffuse inflamtnation. 

Simple localized OBteo-myelitis is generally the result of an ^-.^..^^ • 
iujury exposing the medulla, as a compound. fracture or the sawing 
of a bone in amputation. In the latter instance it is usually 
(juite local, though at times it may spread a slight distance up 
the bone and cause a localized central necrosis. The sequestrum 
in such a case has commonly a conical form, in consseq nonce of 
the inflammation as it spreads up the medullary cavity affecting 
less and less of the surrounding bone lamellte. Beyond keeping 
the wound aae^ic and removing the sequestnun when loose, no 
special treatment is required. 

Diff^ise osteo-myelitis may be divided into the infective or 
sp(mtaneous, and the septic or tnuimatic. 

Difilise infective osteo-myelitis, also called Panosteitis, in 
tliat it sooner or later involves all the tissues of the lx)ne, was 
fonuerly known as arute or diffuse infective periostitis, because it 
was thought to begin in the periosteum, and as arute necrosis, 
Ijecaiise it may lead to the death of large portions of the bone. 
The disease is one of the gravest that is met with in childhood and 
youth, in that it so frequently terminates in saprsemia, septicannia, 
or pysemia, and may lead to the death of large portions of bone 
and the destruction of the neighbouring joint. 

Cause. — The disease is due t o acut e infection with pyogenic micro- 
cocci, its site being often determined by some slight nijury, such 
'M a strain, blow, or fall. It is a disease of, youth, and is most 
frequently met with in young children debilitated by some 
previous attack of disease, as measles, typhoid or scarlet fever, 
uiflueuza, «bc., or by poor living or exposure to wet or cold. It is 
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assiumed that the micrococci, which have gained admission through 
some scratch or abrasion of a cutAueous or mucous surface, such as 
au inflamed tonsilhir follicle, ulcer of the mouth, patch of impeti^p, 
happen to be circulating in the blood at the time that a slight 
injury to the growing end of the diaphysis is received. Such an 
injury, though trivial iu itself, determines the attack of the micro- 
cocci, and the lowered vitality of the tissue induced by the above- 
mentioned conditions renders them unable to resist this attack, 
and the infective process is set up. Thus, for the disea<<e to be 
lighted up there seems to be four factors necessary: — A lowered 
vitality, the presence of micrococci in the blood, 
a slight injury to act as a determining cause, 
and a suitable habitat for the organism, t.e., the 
delicate growing tissue of a young bone. In 
inter- and post-typhoid osteo-rayelitis, the Baci/i us 
typhosus has also been foimd, and is believed, 
either alone or in combination with the pyogenic 
cocci, to be the infecting organism. Pathology. 
— The disease begins in the delicate, actively 
growing tissue at the end of the diaphyrsis, and 
thence rapidly spreads to the medulla and 
through the compact bone to the periosteum. 
The periosteum is at first merely red, swollen 
nud cedematous, but diffuse suppuration is soon 
set up and pus fornis in the medulla, in the 
caticelli and Haversian canals of the bone, and 
beneath the periosteum, and the l)one thus cut 
off from its nutrient supply dies (acute necrosis). 
Sometimes the whole diaphysis may in this way 
perish. Th^epiphyses generally escaxje, as they 
are supplied by a separate set of vcsselti, which, 
HO long as the epiphysial cartilage remains un- 
ossified, do not anastomose with those of the 
diaphysis. Sometimes, however, the infective 
infiammution spreads through the cartilage to 
the epiphyses, especially iu infants, and jiiijaciite 
infective arthritis is set up (Fig. 64). In the 
uieauNvIiiTe the products of the infective micro- 
organisms nmy be absorbed by the blood and 
lymph channels, and blood poisoning (sft/fi-a^mia^ sej)(ic(f mm) ennne, 
whilst portions of the infective thrombi filling the patulous 
veins of the medulla may enter the venous circulation, and 
becoming lodged in distant organs give lise to secondary abs cesses 
(pi/(fmm)y the lungs and pericardium being most frequently affected. 
There is no specific micro-organism of osteo myelitis any more than 
there is of suppuration in general. The micro-organisms commonly 
found are the staphylococcus and streptococcus, but especially 



Fl'.. 0». — Diffuse 
infective osteo- 
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the former, the Staphylococcus aureus^ as Dr. Welch puts it, taking 
rank over the streptococcus. Indee<l, osteo-myelitis is tlie gravest 
staphylococcal infection with which the surgeon has to deal. 
When osteo -myelitis occurs, _after typhoid _ fever, the typhoid 
bacillus is always found in the bone marrow in fatal cases, 
generally in conjunction with pyogenic micrococci, but it is 
believed by some that it alone may be the cause of the disease. 
It is thought that the typhoid bacilhis may remain dormant in 
the marrow, and several months or even years after the febrile 
attack suddenly revive and set up nn osteo-myelitis. 

Symptoms, — The parts most frequently affected are the lower 
en d of the diapbysis of the femur and the upper or lo^wer end 0/ 
t he tibia and humenis. The onset of the symptoms is often quite Ycak^^ 
sudden. Thus the patient complains of_pain in the neighbourhood ^^^^.^, 
of a joint. This is soon followed by severe inflammatory fever, 
which is often preceded by a convulsion or rigor, and is frequently 
accompanied by delirium. The nature of the local mischief may 
not at first be recognized, the infection being mistaken for acute 
rheumatism, but as the disease advances the deep-seated intense 
pain, which becomes agonizing on the least attempt at handling, 
soon makes it pn)bable that the periosteum is affected. The soft %<<^*''' 
pgirts covering the bone in the meanwhile become swollen and "' • 
oedemaUms, the ski n whi te and waxy-looking, and later dusky " ' ' 
red, clearly indicating the presence of deep-seated suppuration. 
Indistinct deep fluctuation may later be made out with the jl*--' 
patient under an anaesthetic. From a deep abscess, unconnected 
with the bone, however, it. cannot always be diagnosed, except by 
an exploratory incision which will disclose bare bone. Should one 
of the neighbouring joints become involved the symptoms become 
8tiU more urgent, and the local signs of acute arthritis supervene. 
Sig ns <»f blo od-poisoning now freq^uently manifest themselves, and 
the patient may raj)idly succumb to bcpticamia or pyaemia. 
Should recovery take place it is usually with the loss of a consider- 
able portion of bone, and after months of suffering, or it may be 
with a stiff joint or the loss of a limb. At times two or more 
bones are attacked simiiltnneously. 

Diagnosis. — In the earlier stages, owing to the pain being located ^ ^ 
in the neighbourhood of a joint, the disease may be mistaken for '^!^\^. 
acute rheumatism, and later, as the skin becomes reildened, for ' - 
CTysipelas. Deep presstire and gently nipping the bone between the 
fingers and thumb will show that it is the bone that is aftected 
and not the joint or skin. 

Trfotment. — Immediately the nature of the disease is discovered, 
the skin having been made aseptic, a free incision should be made 
to the bone, the bone trephined, and the wound washed out with 
perchloride of mercury lotion (I in 1,000), and dressed with anti- 
septic gauze. The necessity of an early incision cannot be too 
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strongly insisted upon, as by its means extensive necrosis may 
frequently be averted and the risks of blood-poison 'ug greatly 
reduced. Where suppuration has occurred in I he medulla, as 
shown by the escape of pus through the nutrient foramina or 
the trephine-hole, and the diaphysis is not detached from the 
epiphysis, the medulla should be exposed at the upper and 
lower limits of the periosteal denudation by the chisel, gouge or 
trephine, and the cavitv scraped out and irrigated with perchloride 
of mercur}' (1 to 1,D00). In this way the entire shaft of a long 
lK)ne may be saved and the risii of pyaemia diminished. Should 
necrosis occur the dead bone will have to be removed when it has 
become loose. If the whole diaphysis is affected the dead shaft 
may be removed from its bed of pus, if already separated from its 
epiphysis, or it may be cut across, and the two ends twisted off at 
the epiphyses. If one end only is affected the dead portion may be 
sawn off and removed. The limb in either case should then lye 
placed on a splint and extension applied till new bone has l)een 
formed from the periosteal sheatli. Should a joint become involved 
and suppurate, it must be laid freely open and drained, whilst 
should signs of sapnemia occur the question of amputation must 
be raised. 

Constitutional treatment consists in the administmtion of fluid 
nourishment and, if indicated, sthnulants with large doses of quinine, 
and injections of the anti-streptococcus scrum if symptoms of 
blood-poisoning supervene. 

Difhise septic osteo-myelitis appears only to occujULis-the 
result of injury to the interior of bone, especially where the 
cancellous tissue is exposed, and where the w^ound is not kept 
aseptic. Hence it is most often met with after compound fracture, 
excisions, amputations, and the operation of trephining the skull.' 

Pathology. — The inflammation rapidly spreads thrqugli_the-bone 
to_the periosteum, diffuse suppuration ensues, and there is grave 
danger of saprajmia, septicemia, or pyjcmia in consequence of the 
large patulous vehis of the medulla becoming tilled with purulent 
and septic thrombi. The same micro organisms (staphylococcus, 
streptococcus) are at work as in the infective form, but in this 
variety are introduced from without, and hence the disease is 
probably preventable if the wound is kept aseptic. Shoidd the 
patient not be carried off in a few days by sapra;mia, septicajiuia, 
or pyaemia, the whole diaphysis may die, or suppuration occur 
between the diaphysis and epiphyses, and destruction of the 
neighlxjuring joints ensue. In less severe cases the medullar^' 
membrane may become thickened, and only the layers of bone 
innnediately surrounding it may die {central necrosis). 

Symj^toins. — Septic osteo-myelitis is attended by high fever, 
rigors, and swelling and oedema of the limb, and a ^uffy tumour 
of the scalp when the diploe is involved. In the case of an 
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amputatiou the wo\ind suppurates, the flaps fall apart, and the 
|K?rio8teum recedes, leaving the end of the bone exposed. A 
fiingous mass of granulations generally protrudes from the medulla 
of the divided bone. 

Treatment. — Every effort should be directed towards rendering 
the wound aseptic, and ensuring an efficient drain. Considerable 
success has attended the scrapijigiiat of the inflamed medulla from 
the affected bone after making a longitudinal groove, and then 
iusufflating the cavity with iodoform. The constitutional treatment 
should \ye that described under Infective Osteo-mt/elitia. Should 
blood poisoning {mprcemia) threaten, the question of amputation 
must l)e raised. If this is decided on it should be done through 
the knee, elbow, or shoulder-joints, if the bones of the leg, fore- 
arm, or arm are involved, so as to avoid again cutting through 
cancellous bone. Amputation at the hip-joint is in itself so 
serious an operation that it is an open question whether it should 
be undertaken in the case of osteo-myelitis of the femur, or 
whether it would not be safer to amputate through the upper part 
of the femur and scrape out the medulla. When septicaemia or 
pytemia is already fully established amputation should, as a rule, 
be undertaken, but the effects of jhe.antirStreptococcus serum may 
iu streptococcal cases be tried. 

Chronic osteo-myelitis can hardly be distinguished from 
chronic osteitis. Indeed, in chronic inflammation of bone the soft 
tissues lining the medulla, cancellous spaces, and Haversian canals 
are, as a rule, equally involved in the process, as is also frequently 
the pcriosteiun. At times, however, the inflammation may be 
more or less limited to the medulla, and to the layers of bone 
contiguous to it, and may then terminate either in central necrosis, 
"or in ossification and the consequent obliteration of the medullary 
cavity (osteo-sclerosis). 

Chronic osteitis, or inflammation of the bone itself, is always 
a«ociated with some amount of inflammation of the periosteum 
tiid of the medullary membrane, and hence it may be difficult in 
any given pathological specimen to determine whether it is one 
primarily of osteitis, periostitis, or osteomyelitis. It may occur iu 
any bone, or in any part of a bone, b ut is most frequent in the 
cancellous e n ds of the, loiigjjoufia, in the cancellated bones of the 
tarsus and carpus, in the ends of metaimrpal and metatarsal bones 
aDd*phalanges of the fingers and toes (dactylitis)y and in the bodies 
of the vert ebrae. The term osteitis as here employed refers to a 
chronic or subacute inflammation of bone, acute inflammation of 
bone being practically indistinguishable from acute osteomyelitis 
uuder which it is included. The causes may be predisposing and 
excitiug. Among the former may be mentioned syphilis, tubercle, 
typhoid fever, and rheumatism ; among the latter any local injtiry, 
and exposure to cold, damp, or uialarial influences. 
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Patlidogy. — As in inflamtnation of soft parts, the first stage of 
osteitis is one of increased vascularity, the bone appearing red and 
injected from dihitation of the blood-vessels in the Haversian 
canals. Next, exudation and escape of leucocytes take place into 
the delicate connective tissue occupying the space between the 
"' blood-vessels and the bony walls uf the Haversian canals and 
cancelli respectively, and the cells of the connective tissue itself 
also imdergo proliferation. The earthy salts are loosened from 
their connection with the animal matter, and the bone lamella; 
and trabeculse are softened, eaten into as it were, and absorbed b\' 
the pressure of the inflammatory material, which here, as else- 
where, assumes the form of a lowly organised small-cell-exudation 
(graHulatioH'tiRsn^). The bone is destroyed 
irregularly, appearing crescentically eaten out 
into spaces known as Howship^s lacuna*, in each 
of which, and immediately in contact with the 
bone, are found large cells (ostefjcfa^fs) con- 
taining many nuclei. It is believed that these 
osteoclasts, which are in some way derived from 
the inflammatory exudation, take an important 
though imknown part in the absorption of the 
bone. The bone - corpuscles themselves are 
generally thought to be entirely passive, and 
to take no part in the rarefying process. In 
this way the Haversian canals and cancelli 
become dilated, the compact bone l)eing thus 
converted into cancellous, and the cane -lloiis 
further widened out (see Fig. 65). The perios- 
teum and medullary membrane generally appear 
p «»; n f • thickened. In inflammation of bone, as in 
osteiti8r (s7 Bar^ inflammation of the soft tissues, several termi- 
tholoinew's Hos- nations may occur. Thus, /Yw/w^iV/n may take 
pital Mnseum.) plaice, and the l)one resume more or less its 
normal appeamnce ; or the inflammatory 
material may undergo osstjirationy and the Iwnc become heavy 
and indurated (osteo sclerosis or osteoplastic ostritis)^ a change 
. comparable to that wliich occurs in the fibroid thickening of 
the soft tissues, and one especially met witii in st/jthilitic (osteitis ; 
or the rarefying process may continue until the affected portion 
of bone is completely destroyed by the granulation-tissue (rarf- 
fying osteitis or caries)^ a termination similar to ulceration and 
especially chanicteri^tic of tuherculrms osteitis ; or if the inflam- 
mation is more acute, the vessels in the Haversian canals may 
become strangulated by the pressure of the inflammatory material, 
and the inflamed fK)rtion of bone may die (necrosis), a termination 
of like nature to gangrene of the soft tissues ; or finally, the 
inflammatory material may break down into pus (siifyjmratum). 
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and an abscess be produced in a way similar to that which occurs 
in the soft parts. 

iSign$ and diagnosis, — The signs vary according to the intensity 
of the inflammation, and are similar to those of simple periostitis 
and when, as is frequently the case, the osteitis is associated with 
infliimmation of the periosteum the two can hardly be distinguished, v :.^ 
There is deep-seated borincgain, worse at night and increased on j^<^,x *- 
exercise, perhaps some sli gnto edema, but seldom any redness unless 
the periosteum is involved, and then only when the bone is 
superficial. There is at tirat no swelling of the bone, though 
subsequently it may become perceptibly enlarged. The deep- 
seated character of the pain, its increase and long continuance 
after percussion of the bone, with, possibly, relief by steady 
pressure, and the absence of much, if of any, perceptible swelling, 
point to osteitis ; whereas pain of a more superficial character and 
increased on pressure, together with an earUer appearance of 
swelling, indicates periostitis. From chronic abscess it is not 
always possible to diagnose osteitis, though in abscess the pain is 
generally more localized, and a slight yielding of the bone at one spot 
may l)e discovered. For diagnosis from sarcoma, see page 241. 

Treatment. — Rest, elevation of the part, a few leeches in the 
more acute forms, the administration of iodide of potassium and in /^ , 
some instances mercury in the syphilitic, tlie application of small 
blisters from time to time in the more chronic cases, and opiates 
internally with opium or belladonna liniments externally to relieve 
pain. In obstinate cases linear osteotomy, which consists in 
making an incision down to the inflamed bone, and continuing it 
into the bone substance by means of a Key's saw or a chisel, will, 
by removing tension, generally give permanent relief and prevent 
further changes ensuing. Should the existence of an abscess be 
suspected the bone may be drilled in several directions or a small 
trephine applied. Where there is a taint of gout, tubercle or 
rheumatism, appropriate remedies for these affections must, of 
course, be given. I n post -txEJjoid cases it may become necessary 
to expose, clear out, and disinfect the medullary cavity. 

Barefying osteitis, caries, or ulceration of bone, is 
comparable to ulceration of the soft tissues, and is characterized 
by the rarefaction, molecular death, and loss of substance of the 
bone-tissue, and the tendency of the inflammatory exudation to 
caseous degeneration and suppuration. 

Cause, — Tubercle and syphilis are undoubtedly the nioht 
frequent causes of caries. Sometimes, however, caries would 
ftppear to depend on a debilitated state of the system, in which 
there is no evidence of tubercle or syphilis. Occasionally it is the 
result of an injury. 

Pafhofogy.-^firieSj as has already been stated, is one of the 
terminations of osteitis ; indeed, it is often somewhat diflicult to 



Digitized by 



Google 



222 DISEASES OF SPECIAL TISSUES. 

say where osteitis ends and caries begins. In caries the thinned 
and eroded trabeculae of the inflamed bone become still further 
thinned and eroded by the action of the small-cell-exudation and 
osteoclasts until the affected portion of the bone is completely 
replaced by granulation-tissue. Under appropriate treatment 
ossification of the granulation-tissue may occur ; more often, how- 
ever, especially in tuberculous cases, the inflammatory material 
undergoes caseation, and may break down into pus and an abscess 
be formed, which may remain as such in the interior of the bone 
or imder the periosteum, or later may open externally, giving rise 
to a sinus. In other cases the small-cell- exudation undergoes 
further proliferation, and either makes its way to the surface 
of the bone (Fig. 66), and thence through the soft tissues and 
skin, or it perforates the articular cartilage and enters a joint 
{funtjating caries). At other times the inflamed bone in the 







Fia. 66.- Diagram of caiien. A. Unmulntion-tissue suiToundiiig capilUry 
Icops ; B. 8inall-ce11*exudation destroying the bone ; v. Small- cell-exudation 
between vessels and walls of the Haversian canals ; i>. Normal bone. 

centre of the area may die en mdsse, from the cutting-off of its blood 
supply, and become separated from the surrounding bone, forming 
a sequestrum at the centre of the carious spot (cartes necrotica). 
In tuberculous case:?, giant-cells and the tubercle bacillus have 
been discovered in the inflammatory exudation. The favourite 
seat of caries is the cancellous tissue, whereas that of necrosis is 
the compact. Caries is most frequently met with in the bodies of 
the vertebne, in the cancellous ends of the long bones, in the 
short bones of the tarsus and carpus, and in the ends of the 
metiicarpal and metatarsal bones and phalanges {dactylitis). The 
tul)erculous variety, to which many restrict the term canes, is 
distinguished by the more marked tendency of the inflammatory 
material to undergo caseous changes ; by the light, soft, greasy, 
crumbling condition of the bone ; by the more extensive destruc- 
tion of the lK)ue ; and by the little tendency shown towanls the 
formation of new" bone and repair. 
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The symptoms at first are those of local chronic osteitis and 
periostitis,, namely some^ain, with oedema and swelling of the 
*)ft parts over the inflamed bone ; but soon the inflaniinatory 
products make their way to the surface, and a sinus or sinuses 
leading to the carious bone form. The sinuses have generally a 
Uutton of a»dematous granulations at their entrance, and a thin, 
imrulent, and commonly foul-smelling discharge containing bone 
salts in solution escapes from them. On probing or on enlarging 
the sinus and introducing the finger, the bone is felt to be 
soft and friable, breaking down and readily bleeding. Caries 
of the vertebne and of the articular ends of bone will be described 
tinder Dineases of the Spine and Jointa respectively. 

The treatment will necessarily vary according to the situation of 
the disease. When accessible the carious bone may be gouged 
jiway. In doing this it will be known when 
Jill the carious bone is removed by the part 
l)ecoming hard to the gouge. The sinuses 
should be well scraped with a Volkmann's 
spoon, and the wound syringed out with 
iodoforra-glycerine emulsion and dressed with 
iodoform gauze. Unfortunately, however, after 
the carious part has been removed the disease 
nmy recur in the surrounding bone, so that in 
caries of the tarsus or carpus involving the 
general synovial membrane, it may be better 
to excise the whole of the affected bone or 
liones, or where the caries is extensive, to 
amputate the foot or hand. 

Necrosis is the death en masate of the whole 
^•rjMirtof a bone, and is analogous to gangrene 
of .soft part^»*. It is, however, of more frequent 
occuiTence than gangrene, inasmuch as, owing 
to the hard and resisting nature of bone, the 
vessels are more liable to become compressed 
hy the inflammatory eftiision, and the blood- 
suj>ply in consequence to be cut off. For the 
saine reason necrosis is more common in com- 
f»uct than in cancellous bone ; whilst the 
adverse holds good with regard to caries. 
Hence, moreover, necrosis is more fre(|uent 
when the inflammation is acute, caries when 
it is less acute, as in the latter case the bone- 
trabecnhe slowly yield and disintegrate before 
the less quickly-produced inflammatory exuda- 
ti'»n, and the vessels consequently escape compression. The bones 
most of^en att'ected are the tibia, the femur, the lower jaw, the 
Ik^ucs of the skull, and the phalanges of the fingers. 



Fkj. 67. — Necrosis 
of shaft of tibia, 
the result of acute 
infective o»teo- my- 
elitis. (Druitt*8 
Surgery. ) 



Digitized by 



Google 



224 DISEASES OF SPECIAL TISSUES. 

Cause. — The immediate cause of necrosis, like gangrene, can in 
all cases be traced to the cutting off of the blood-bupplj of 
the bone, and this again may be due to inflammation, however 
produced, or more rarely, as in the necrosis which sometimes 
occurs in old people, to some change in the vessels probably 
analogous to that producing senile gangrene of soft parts. The 
causes of inflammation of bone may, therefore, also be looked 
upo;i as causes of necrosis ; but syphilis, tubercle, the specific 
fevers, especially scarlatina, and mercurial and pliQsphorous 
poisoning, may be particularly mentioned. 

Pathology. — In injury, the death of the bone is due to arute 
septic osteo-myelitis starting in a septic wound ; hence necrosis 
may occur after compound fracture, or in stumps after amputa- 
tion. The way in which necrosis is brought about in inflammation 



Fio. 68. — Diagram of the process of separation of <lftad boue. c. Dead bone ; 
b. Inflamed living lione with formation of granulation -tissue where it is in 
contact with the dead part ; a. Healthy living boue. 

has already been described under Periostiti*, Osteitis, and Ostet*- 
myelitis, and according as it results from one or other of these 
causes will it vary in its situation and extent. Thus, when due 
to simple periostitis it is generally limited to the external lamellaD 
of the bone (peripheral necrosis) ; when to simple osteo-myelitiy, 
to the layers immediately surrounding the medullary canal 
{central necrosis) ; when to dittuse, septic or infective osteo- 
myelitis, it may affect the whole thickness of the shaft (Fig. 67), 
and possibly the whole diaphysis (total necrosis) ; whilst when due 
to chronic osteitis it is usually associated with caries, and only a 
|X)rtion of cancellous tissue perishes (caries necrotica). 

Characters of dead Itone.—TUe deid bone, which is called a 
ser^uestrum or an exfoliation, is bloodless, white, hard, dry and 
sonorous when struck, but it often becomes brown or black when 
exposed to the air and the action of the discharges. Its free 
surface is smooth and even, or if previously inflamed, rough and 
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irregular ; its margins are serrated and ragged ; and its previoiisly 
attached surface is rough and uneven. It is heavy when sclerotic 
changes have occurred, light and porous when associated with 
caries. Process of separation, — When a portion of bone hns 
become necrosed it acts as a foreign body and Nature tries to cast 
it oft*. In some situations she is successful, in others she fails, 
and if not assisted by art the dead bone may remain as a lifelong 
source of irritation. The separation of dead bone is best studied 
in superficial situations, as in the cranial bones (Fig. 69), where 
its process can be watched. Here, say, from the breaking down 
of a syphilitic node {syphilitic periostitis)^ a portion of bone is 
exposed and djes. This acting as an irritant causes the bone 
around to become inflamed (Fig. 68) ; rarefaction {ulceration) 
ensues, and around the dead portion is formed a groove, which 
gradually decfiens .uid extends beneath the dead part until the 



Pio. rt9. — Syphilitic necrosis of the skull. (St. Bartholomew's 
Hospital Museum.) 

latter is completely cut off* from the living, and if not removed 
by art simply comes away, or exfoliates, as it is technically 
termed. The cavity left becomes filled up with granulations, 
which subsequently ossify, and so restore the lost part. In situa- 
tions, as in the tibia (Fig. 70), where the periosteum has not been 
destroyed, ossification of this membrane proceeds at the same time 
as the bone is being separated. The dead bone thus becomes 
surrounded on all sides by new bone, and lies bathed in pus in a 
cavity lined with granulations (Fig. 71), and though lopse, is thus 
prevented from being cast off. It is then said to be invaginated, 
and is called a sequestrum. At certain spots where the 
periosteum and soft tissues have been perforated by the dis- 
chaises from the inflamed bone making their way to the surface, 
ossification does not occur, and these apertures thus left in the 
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casiug of new bone are called cloacae (Figs. 70, 71, 72, d). In 
necrosis of the popliteal surface of the femur, where the 
periosteum is very thin, and is merely in contact with the loose 
fat and cellular tissue of the popliteal space, the periosteum is 
usually destroyed and no osseous sheath is formed, the dead bone 
then lying in contact with the popliteal artery. In this situation, 
moreover, the necrosis is usually limited to the triangular popliteal 
surface of the bone, the firm attachment of the fibrous inter- 
muscular septa to the ridges on the femur on each side of this 
surface preventing the further separation of the periosteum and 
consequent death of more bone. After the removal of the 




Fio. 70. 





Fio. 71. 

Fios. 70, 71, and 72 illustrate the formation of a s'H^aestt-um, its separation 
from the living Y^one, ami the cavity left after '\U removal, a. Dead bone ; 
h. Living lione ; c. The separated periosteum lined by granulations : 
d. Cloacae lined by granulations, which are indicated by shading, and are 
continuous with those lining the carity containing the sequestrum ; e. New 
periosteal bone perforated by cloac*. /. Cavity left after removal of th« 
dead bone. (After Billroth.) 

sequestrum the cavity (Fig. 72,/) fills with granulations, though 
more slowly than after the removal of an exfoliation. 

Symptoms. — The symptoms at first will be those, already 
described, of periostitis, osteomyelitis or osteitis, according as one 
or other of these has produced it. When suppuration has occurred 
and an incision has been made to the dead bone, or the discharges 
have made their way to the surface, or the wound, in the case of 
an injury, leading to the dead bone has remained open, a sinus 
or siimses will exist. These generally discharge a thick foul- 
smelling pus, and are accompanied by much thickening of the 
bone, and redness and brawniness in some instances of the sur- 
rounding skin. On pas^^ing a probe the dead bone will probably 
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be felt bare ami hnrd. Having discovered dead bone the next 
point to ascertain is whether it be loose. This may be done by 
observing if it can be moved by a probe, or, if two sinuses exist, 
hv p:i8oing a probe down each and pressing fii*st in one, then in 
the other. If the seq nest rum is loose, a see-saw movement may 
thus l)e given to it. In superticial situations, such as the 
cnuiinni, or where a bone protrudes or is exposed, as in a stump 
or compound fracture, the dead bone will at once be known by the 
characrers already given (page 224). The chief distinctive signs 
UtiPffTi necrosis ami caries are : — In necrosis the dead bone is hard 
and smooth, in caries snft^ rough, and crumbling ; in necrosis the 
granulations around the sinus are healthy and the skin is 
generally normal, in caries there may be nQ.j^ranulations, or if 
present they may be (edematous, and the skin around is under- 
mined or inflamed ; in necrosis the discharge i8_thick and yellow, 
in caries thjn and watery ; in necrosis there may be great 
thickening of the surrounding new bone {involucrum\ in caries 
there is none. It must not be forgotten, however, that caries 
may be associated with necrosis. In some cases of necrosis no 
snppuration occurs (quiet necrosis), but the bone becomes greatly 
swelled from the excessive formation of new bone around the dead 
portion. It then closely resembles a new growth, from which it 
may be impossible in some instances to distinguish it without an 
exploratory incision (see Tumours of Bone), 

Treatment. — The dead bone should be removed as soon as it is 
loose. When it is superficial this can generally be done by the 
forceps, after slightly enlarging if necessary the sinus through the 
«oft tissues, or where the end of the sequestrum is exposed in a 
stump by simply drawing it out. But where the dead bone 
is invaginated and the cloacee loading to it are small, a more 
serious operation is require* I (sequestrotomy). The operation is 
much fiicilitated by the use of an Esmarch's bandage. The 
sinus leading to the most convenient cloaca should be enlarged 
bv a simple mci>jion in the longitudinal axis of the limb, the 
seqneHtrum seized by forceps, and if practicable drawn out. If 
th? cloaca is too small to admit of this it must be enlarged, or 
two cloacse, if present, may be laid into one by cutting away with 
a mallet and chisel, Hoft'man's forceps. Key's saw, gouge, «fec., 
the intervening portion of the sheath of new bone. No more 
of the new bone, however, than is absolutely necessary should be 
cut away for fear of*weakening the limb. For the same reason 
cloacfe should be enlarged in the longitudinal axis of the bone. 
The extraction of the sequestrum may often be aided by the 
use of the elevator, or by cutting it in two pieces with the 
bone -scissors. The cavity should then be washed out with 
perchloride of mercury lotion (1 in 2,000) and packed with cyanide 
gauze to prevent bleeding, and the wound dressed with similar 

o 2 
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antiseptic material. Whilst the cavity is healing, which when 
large it may take many weeks or even months to do, the patient's 
strength must be supported by tonics anil a generous diet. 
At times the sequestrum is so intimately interlocked between the 
old and the new bone that it may be impossible to remove it. In 
some situations, as the tibia, a flap of the new bone, with 
the overlying soft tissues, may be turned back by making a 
longitudinal incision with a cross cut at each end through 
the j>erio8teum and bone. After the sequestrum has been 
removed the flap is replaced, a drain inserted, and the wound 
closed. The time required for the filling up of the cavity 
is much shortened by this method which is known as n^crotomif 
ost^ojdastiqne. In popliteal necrosis where there is no periosteal 
sheath and the dead bone is in contact with the popliteal artery, 
great care is required to prevent injury to that vessel. The 
incision for exposing the dead bone should be made either on the 
outer side of the popliteal space, between the biceps and ilio-tibial 
band, or cautiously through the space a little to the outer side of 
the large vessels. In some cases, where the patient's powers are 
flagging from long-continued suppuration, or signs of lardaceous 
or albuminoid or other visceral disease are manifesting them- 
selves, amputation may be called for. 

Suppuration and abscess in bone. — Difl'use suppuration 
in bone has already been described as a conunon termination of 
diflfuse osteomyelitis and periostitis. Circumscribed suppuration 
or abscess is generally of the chronic variety, and, jvs already 
stated, is one of the terminations of chionic osteitis, especially the 
tuberculous fonn. 

Chronic abscess in hone is most common in the cancellous ends 
of the long bones, especially the upper and lower end of the tibia 
and lower end of the femur, but is occasionally met with in other 
bones. 

The causes especially leading to the termination of osteitis in 
abscess are the presence of the tubercle bacillus or of other micro- 
organisms. At times the abscess can be apparently tniced to an 
injury. 

Pathology. — In the course of rarefying osteitis the bone- 
tiabeculse are gra'lually destroyed, and their place is taken by a 
small-cellexudation. which now assumes the form of granulation- 
tissue. This at the focus of the inflamed spot softens and breaks 
downi into pus, whilst that around the centrally-softened spot 
constitutes the abscess wall, and forms to the naked eye a distinct 
membrane (Fig. 73) lining the bony cavity {pyogenic membrane). 
The bone around the abscess generally becomes sclerosed owing to 
the ossification of the inflammatory products, whilst new bone is 
formed beneath the periosteum. In this way as the abscess 
enlarges at the expense of the old bone, new bone is continually 
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formed around, and hence the_ pus __ seldom makes its way to 
the surface as in the soft parts. As the abscess, however, 
approaches a joint new bone is not formed beneath the articular 
cartilage, and so the pus on reaching the cartibxge may perforate 
it and escape into the joint. When the inflammation is more 
acute suppuration may occur before the bone-trabeculse have 
been completely destroyed, under which circumstance a sequestrum 
of cancellous tissue may be found free in the abscess cavity 
(Fig. 74). 

The Bymploms are chronic, and often obscure. Generally there 
is pain of a dull, boring, and localized character, often intermittent, 
and worse at night ; tenderness on pressure at the spot where the 



Fig. 73. — Abscess in end of 
iibiA. The pyogenic mem- 
brane is well seen. (From 
St. Bartholomew's Hospital 
Masenro.) 



Fi(i. 74. - Necrosed cancellous 
bone in abscess cavity. (Prom 
»St. Bartholomew's Hospital 
Museum.) 



abscess is approaching the surface ; some oedema and pitting 
of the soft tissues ; occasional enlargement of the end of the 
Iwne ; and later some dusky redness of the skin. Intermittent 
attacks of inflammation of a neighbouring joint without other 
apparent cause are very suggestive of such an abscess. These 
symptoms will usually serve to diagnose abscess from rheimiatism, 
local periostitis, and a new growth in the end of the bone. From 
chronic osteitis it cannot always be distinguished ; but this is not 
of so much importance, as the treatment is practically the same. 
A skiagraph may show the cavity in the bone or the presence of a 
sarcoma (see Plate V., page 242). 

Treatment. — An Esmarch^s bandage having been applied, a longi- 
tudinal incision should be made over the tender spot, the periosteum 
raised, and the bone trephined. If pus does not escape a perforator 
should be thrust in various directions into the cancellous tissue in 
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the hope of discovering it. The abscess cavity, after having been 
well scraped, should be mopped out with carbolic acid or chloride 
of zinc, and dusted with iodoform in tuberculoiis cases, and 
the wound dressed with antiseptic gauze, great care being taken 
to keep it aseptic. Should the abscess break into a joint the joint 
should be laid freely open, washed out with perchloride of mercury 
lotion (1 in 2,000) and drained. This failing, amputation will 
probably be necessary. 

2. Diseases depending upon Simple Defect or Increase in Xittvition 

of Bone. 

Under this head are included two conditions of bone in which 
neither inflammation nor such constitutional aflPections as syphilis 
or tubercle appear to take part — Atrophy and Hypertrophy. 

Atrophy of bone is a common accompaniment of old age. It 
may also be produced by pressure and disuse. Thus it is seen in 
the bodies of the vertebra? from the pressure of an aneurysm of 
the aorta (Fig. 105) or a tumour in the mediastinum ; in the bones 
of a limb from disuse, as in long-continued joint disease, and in 
stumps after amputation. An atrophied bone is always decreused 
in weight, often in size ; and in some situations, as the neck of the 
femur, is liable to fracture on slight provocation. Atrophy is 
always attended with more or less fatty degeneration. 

Hypertrophy of bone is an overgrowth of bone which is due 
merely to an increase of nutrition and not to any inflammatory 
change. It is generally dependent upon excessive functional 
activity of the part^ the bone increasing in size and strength com- 
mensurately with the hypertrophy of the muscles. It may also 
occur in association with general hypertrophy of the tissues in 
the aft'ection known as congenital hypertrophy. It nmst he dis- 
tinguished from inflammatory thickening of bone, a condition to 
which the term * hypertrophy ' is sometimes, though incorrectly, 
applied. 

3. Constitutional Affections of Bone. 

Under this head are included Syphilitic and Tuberculous 
affections of bone. Rickets, Scurvy-rickets, Mollities Ossium and 
Acromegaly. 

Syphilitic affections of bone are common both in acquired 
and congenital syphilis. In the former they generally occur during 
the tertiary stages of the aft'ection, either as gummatous inflam- 
mations of the periosteum (nod€s)j or as chronic inflannnatory 
thickenings or gummatous infiltrations of the bone itself, hading 
to caries, necrosis, or sclerosis. The sclerosed bone of syphilis 
presents a very characteristic appearance. It is exceedingly hard 
and heavy, and enlarged in its transverse diameter by the deposit 
of successive layers of new, hard bone, laid down by the inflamed 
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periosteum. In section the compact tissue is seen to be increased, 
and the medullai*y canal encroached upon or completely filled up 
bj new and hard bouc derived from the inflamed medulla. The 
affections of the bones in congenital syphilid have already been 
referred to in the section on that subject (see page 63). 

Tubercle. — We have already seen that many of the inflam- 
matory diseases of bone, especially some forms of rarefying osteitis 
or caries, are due to the presence and degeneration of tubercle; and 
it has been pointed out in what respects the affections of tuberculous 
origin differ from those of a simple or traumatic nature. Here it 
need only be added that a tuberculous bone is light, soft and 
spongy, and on section is seen to have undergone the rarefying 
process, the compact tissue being diminished and the medullary 
canal enlarged. In acute general tuberculosis miliary tubercles 
may often be found scattered through the medulla and in the 
cancellous tissue ; but as in these cases the bone affection plays 
but a secondary part and cannot be diagnosed during life, nor 
indeed as a rule gives rise to any symptoms, it need not be further 
described. The tuberculous osteitis so often seen affecting the 
phalanges of the hands and feet of children is spoken of as tuUr- 
nUous dactylitU. 

Bickets, though generally described under Diseases of Jione, is 
a constitutional affection occurring in infancy and early childhood. 
It is characterized by impaired nutrition and 
arrest of development of the whole body, by 
enlargeuient of the viscera as the liver and 
spleen, and especially by the softening and 
the resulting deformity of the bones. 

Caus<^8. — (1) Malnutrition produced by 
improper food, especially an excess of the 
starchy elements during infancy, or lack of 
animal fat ; (2) debility of the mother during 
gestation and lactation as the result of ex- 
cessive child-bearing or over-suckling ; and 
(3) bad hygiene, *'.«., want of fi-esh air and 
sunshine, residence in damp dwellings, un- 
cleanlincss, and lack of attention generally. 
Tubercle and syphilis in the parent, by p^^ -^ _ ^ j^^^.^^ 
inducing debility in the offspring, act ai^ai section o°f a 
indirectly as predisposing causes. rickety femur. (Si. 

Pattu>iogy. — The bone changes consist Bartholomew's Hos- 
essentially in the formation of soft vascular, ^'^^ Museum.) 
imperfectly ossified bone, which replaces the 
healthy bone as the latter is gradually absorbed in the normal 
process of development. This ill-formed bone is produced both 
at the line of the epiphysis, i.e.^ at the end of the diaphysis and 
under the |)criosteum, namely, the situations where active growth 
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normally occurs. In the former situation the intermediate semi- 
transpareut bluish zone of ossifying cartilage between the diaphysis 
and epiphysis is greatly increased in thickness and its line of 
junction with the bone is no longer straight but broken, in con- 
sequence of the irregular advance of ossification. The adjacent 
bone is soft and spongy, and contains here and there islets of 
cartilage which have escaped ossification, whilst its medulla is 
abnormally vascular. It is to the excessive formation of this 
proliferating layer of cartilage and ill-formed bone immediately 
underlying it that the enlargement of the ends of the long bones 



Pio. 76. — The whole of one side of the cheat from a rickety child showing the 
* beading ' of the ribs at their costo-chrondal joint (tJic rickety rasart/). 
The rilts are less curved than normal, and the sternum is pushed forwanl. 
(St. Bartholomew's Hospital Museum, No. 270 a.) 

and the beading of the ribs (Fig. 76) so characteristic of rickets is 
due. Microscopically the cartilage-cells in the bluish zone are 
seen enlarged, and instead of being arranged in regular columns 
are grouped irregularly ; whilst the calcification of the matrix 
between them is also seen proceeding in an irregular manner, so 
that calcified or ossified patches exist here and there where all 
should be cartilage, and portions of cartilage where all should be 
bone. The vascular medullary spaces which are contiimous with 
these channels in the shaft likewise project in an irregular manner 
into the cartilage, and the lamin£e of bone formed from the osteo- 
blasts lining these spaces are deficient in earthy salt«. Under 
the periosteum, the superficial layers of which aue unatt'ecteti, 
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similar soft bone is laid down in consequence of the osteoblastic 
layer, though increased in thickness, producing osteogenetic fibres 
deficient in earthy salts. Hence, whilst all the bones are more 
or less softened, the long bones become swollen at their ends, and 
the flat bones thickened especially along their line of suture. The 
liver, spleen, and lymphatic glands are often enlarged from irregular 
increase of their fibrous elements, and the muscles are generally 
soft, flabby, and wasted. 

Symptonu, — Rickets is most frequently met with between the 
ages of eighteen months and two and a half years. Among the 
early symptoms may be noticed sweating of the forehead and 
perhaps of the up|)er part of the body, throwing off of the bed- 
clothes from a desire of the child to be cool, a general restlessness, 
and often an excessive ten derne ss on handling and aversion to 
movement. Sometimes large quantities of j>h^phate of lime, are 
found in the urine. The alnlomen is generaTiyTdi^tendod, and 
there is frequently some gastric catarrh and flatulence. The 
swelling of the ends of the lon^ bones, especially of the lower^end 
of the radius and trbia, the^.beiL4J"'K. of_thc,ribs where tlTey join 
the cartilages (Fig. 76), and the t hickening of the cranial bones 
along their line of suture are c haract^ ^ristic of the disease. Later, 
bending of the bones occurs. Thus, thoTong bones generally give 
in the direction of their normal curves and near the epiphyses, 
leading to knock- knee, bow -legs, and other deformities. The 
yielding of the ribs to the diaphragm produces the deformity 
known as pigeon-breast. The spine presents a general curvature 
with the c<mvexity backwards in infants and young children, and 
in older children a lateral or a lordotic curve. The pelvis is ill 
developed, flattened and usually of a reniform or hour-glass shape 
in consequence of the depression of the promontory of the sacrum. 
The h ead is suuar e. the forehead prom inent, and the fontanelles 
arc lute in closiiig. The occipital bone is sometimes thinned so 
that it yields on pressure, or it m ay be in places absorbed, a 
condition known as craniotaCes. By some pathologists, however, 
this condition is believed to be due to congenital syphilis. Denti- 
tion is generally delayed, or the teeth, if cut, often soon decay 
and fall out. Bronchitis, diarrhea, convulsions, laryngismus 
stridulus, and chronic hydrocephalus are not infrequent compli- 
^Jations; and to any of these, but especially to the first two, the 
child may succumb. Under appropriate treatment the disease is 
nearly always arrested, and perfect recovery results. The l)ones, 
however, if much bent are liable to become consolidated in their 
deformed condition and premature synostosis of the diaphysis and 
epiphysis is apt to occur, inducing a stunted growth. The bones 
w^.also harder and denser^than natunil, especially on the side of 
^hgir con cavity^ w heje a thick buttress-like layer of dense hard 
Ume is f ormed (see Fig. 75). Similar changes sometimes occur in 
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older children, usually between the ages of nine and thirteen, and 
are then spoken of as late rickets. It is believed by some that 
when rickety changes occur thus late, they are merely a recru- 
descence of the disease which in early life had been overlooked 
(Makins). 

The treatment resolves itself into proper feeding and correcting 
bad hygienic conditions. The child should have plenty of new 
milk and cream ; and the juice of raw or underdone meat, or 
underdone meat that has been pounded up, should be given in 
quantities suited to the age and powers of assimilation. Fari- 
naceous food should be restricted in amount, and in the case of 
infants forbidden. Abundance of fresh air and sunlight and atten- 
tion lo cleanliness are especially indicated. In the way of medicine 
cod-liver oil is the most important, and may almost be looked 
upon as a specific. It should be combined with sj^'^lP 9S ^K^ 
phospha te or lacto-phosphate of iron and lime in hanndrachm to 
drachm doses. The deformity of the legs may be corrected in 
the earlier stages by insisting iipon the child not being allowed 
to stand or walk. To ensure its being kept off its legs, splints 
reaching from the waist to below the feet may be applied. 
Confirmed deformities can only be dealt with by instruments or 
operation, which will be described under Bottf-legs, Knf)ck-knee^ 
(hteorlada^ Osteotomy^ &c. 

Scurvy rickets is an acute affection of young children. It is 
also known as acute rickets and as infant if e srunfy. The disease is 
characterized by the ordinary changes of rickets with the addition 
of sudden swellings in connection with the bones, and especially 
with the femur. The swellings are due to extravasation of blood 
beneath the periosteum. The chief si^pis are acute tenderness, 
oedema of the limb, and generally a spongy condition of the gums. 
The treatment consists in rest and in the use of such constitutional 
remedies as are appropriate for both scurvy and rickets. 

Osteo-malaoia or moUities ossiuin is a rare disease charac- 
terized by softening of the bones through the re-absorj)tion of their 
earthy salts and destruction of their osseous lamellie. 

Cause, — It is a disease of adult life, and most often occurs in 
females during the child-bearing period. Sometimes it appears to 
be hereditary ; but its causation is pnictically unknown. 

i*athola(ji/, — The disease appears to begin in the medullary 
tissue of bone which is replaced by a soft, dark red gelatinous 
material somewhat resembling spleen-pulp, whilst later the whole 
bone, with the exception of a thin layer immediately beneath the 
periosteum, becomes replaced by this material and reduced to 
little more than a mere shell. The bone appears first to become 
decjdcified and then destroyed. The exact pathology of the 
process is not known, but it has been suggested that the deciUcifi- 
cation of the hone is due to the action of lactic acid, which has 
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been found both in the bone and the urine, or to excess of carbonic 
acid in the veins of the medulla, which are said in the early stages 
tol)e enlarged. The microscopical appearances lend some support 
to this view, as in a bone-trabecula (see Fig. 77) the decalcification 
is seen to begin around the Havei-siau canals and medullary spaces, 
the bone- corpuscles in these parts having entirely disappeared 
while in the centre of the trdbecula they are still present. At 
times the gelatinous material is in places yellow and fatty-look lug. 
In some of the specimens in St. Bartholomew's Hospital Museum 
the medulla appears entirely filled with fatty material, but it is a 
question whether these specimens, though called mollities ossium, 
are not of a different nature from the disease to which the term 
is generally applied, and do not rather depend upon u senile 
change. 

Symptoms. — In the early stages the disease may be mistaken 
for rheumatism or neumlgia, as beyond some general feeling of 



Pig. 77. — Microscopical appearance of a fragment of bone in mollities osttium. 
(From Rindfleisch.) 

weakness with obscure pains in the bones, it is attended with no 
definite symptoms. Suddenly, however, fracture of some bone 
occurs, whilst others become bent and variously distorted without 
any or with but the slightest provocation. Thus the pelvis 
thorax, spine, and extremities are most conuuonly affected and 
l)ecome misshapen and sometimes greatly deformed. The pelvis 
is flattened from side to side, the symphysis pubis projects in the 
form of a beak giving a rostrated appearance to the pelvic inlet, 
whilst the tuberositie-j are approximated and the pubic arch is 
diminished in width. Thus, parturition is rendered difficult if not 
impossible. The condition of the urine is an important element 
in the diagnosis, a peculiar form of albumen and abnormal 
quantities of j-hosphates and lactic acid being found in it. The 
disease progresses and the patient generally dies of exhaustion, 
or during parturition, or of dyspuani consequent upon i espiratory 
trouble induced by the weakened ribs. In a few cases recovery 
has tjikeu place. 
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Treatment, — No internal reraedy is at present known for the 
disease. The strength must be supported by tonics and abundatice 
of nourishing food, pain must be relieved by opium, and rest 
enjoined in order to prevent fracture. The patient should be 
warned of the danger of child-bearing. Should she be already 
pregnant, the question of inducing premature labour must be 
raised ; whilst should she be at her full time, craniotomy, or 
in advanced deformity of the pelvis, Caisareau section, may l>e 
necessary. In a large number of cases of late, especially in the 
districts on the Continent where the disease is prevalent, 
oophorectomy has apparently arrested the disease and the lx)iics 
have again become firm. 

Acromegaly. — This disease is characterized by a symmetrical 
enlargement of the bones of the hands and feet as well as those 
of the head and face, the nasal and inferior maxilla being chiefly 
aflected. The disease is supposed to be associated with changes 
in the pituitary body, but at the best is at present little under- 
stood. Pain in the extremities, nervous irritability, persistent 
headache, progressive loss of sight, lass of muscular strength, and 
gradual bending of the back are some of the chief symptoms. 
Thyroid extract has done some good in relieving the headache and 
pain and nerve symptoms. 

Achondroplasia is a rare and peculiar condition of the bones 
somewhat resembling rickets in that the ends of the long bones are 
enlarged at the epiphysial lines. The disease is intra-uterine, and 
usually leads to the death of the foetus. If the child is l>orn alive 
it usually grows up as a dwarf on account of the thickened and 
stunted condition of the bones of the arms and legs. The tibiae 
may be bent and knock-knee present as in rickets. The spinal 
colunni, skin, hair, and sexual organs are natural, and the mental 
condition good. The fingers show a peculiar enlargement at the 
joints. I recently had under my care three children in one family 
aftected in this way. The condition must not be confounded with 
foetal rickets or cretinism. 

4. New GroiH/ui in Horn, 

New growths. — Nearly all the varieties of tumour descril»ed 
in the section on that subject (page 65) occur in bone. Some, 
indeed, as the exostoses, are altogether confined to the bony tissue ; 
others occur in it so frequently that it may be said to be their 
favourite seat; others, again, are in this situation so rare that they 
may be dismissed as pathological curiosities. Some, moi*eover, 
the carcinomata, occur in bone only as secondary growths, the 
primary malignant tumours of bone, formerly described as 
carcinomata, being now recognised as sarcomata. 

Tumoure of bone may spring from the periosteum, the medulla, 
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PLATE III. 



Skiagram of a i)C(lum'ulatt'(l exostosis si»iiii;,'inu from the adductor tubercle of the 
ft'inur. (Taken l»v Dr. llu^'li Walhham.) 

[To face p. 237. 
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or the bone itself, and exhibit a remarkable tendency to undergo 
calcification or o88i6cation, and when of slow growth to assume the 
character of true bone. 

Osteomata or osseoiis tiunours have the structure of true 
lK)ne, and are met with only in connection with bone. They must 
l)e distinguished from other forms of tumour that have luider- 
gone calcification or o^48ification. They may be divided into the 
circumscribed and the diffuse. 

CirrMMscriM osf^emis tumours or ej-oatoses occur in t\i() chief 
fonns, the caiiccllous and the compact. 

(a) Th^ Taucellous or sponay exostoses consist of cancellous bone 
containing marrow in its cancellous spaces, and surrounded by a 
delicate layer of compact bone, which during its period of growth 



Fio. 78. — SabuDgiial Fio. 79. — The end of a great 

exostosis of the toe to show^ the character- 

gTRat toe. istic api)earanceB of a 

Bnbungual exostoKis. 

is covered with a capping of cartilage^ or sometimes merely with 
periosteimi. They are most frequently met with in the young, and 
are considered by some to be ossifying enchondromata and to spring 
from a portion of the epiphysial cartilage that has escaped ossifica- 
tion. Their common situation is at the junction of the diaphysis and 
eijiphysis of lon^ bones, or at the origin or insertion of muscles — as, 
for example, the insertion of the adductor magnus into the tubercle 
just above the internal condyle of the femur (Plate 111.), and the 
I>ectorali8 major into the external bicipital ridge of the humerus 
(Plate IV.). They are also very common on the last phalanx of 
the jfreat toe (SubuTigtud erostoseSj Figs. 78 and 79.) 

(6) The compart or ivory exostoses consist of dense, hard bone, 
which usually contains no Haversian canals. They nearly always 
spring from the bones of the skull and face, and are generally 
sessile or b roadly pedjiinculated, and of .a lenticular shape. 

SymptoTns. — 'i^he cancellous variety are met with as hard, smooth, 
or irregular, and frequently pedunculated tumours (Plate III.) of 
slow growth, and are commonly of small or moderate dimensions. 
IsuallyThey are quite painless, but at times they cause pain on 
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movemeat or pressure, as is the case with the small exostosis 
which 80 frequently grows from the distal end of the dorsal surface 
of the last phalanx of the great toe (Fig. 78). • This, which is 
usually harder than the more common form of cancellous exostosis, 
but less hard than the ivory, occura as a tumour projecting under 
the nail, and raising it up as it grows (Fig. 79). In some cases 
exostoses affect many bones, and at times nearly all the bones 
of the body. They are then generally hereditary, and often 
symmetrical, and are spoken of as multiple exostoses. They have 
the structure of the cancellous form. Tlie firm attachment of the 
ivory exostoses of the skull to the bone, their slow growth, small 
size, great hardness, the freedom with which the scalp grows ov§r 
them and the absence of^ain and historj; of fracture or other 
injuiy, sufficiently serve to distinguish them. 

Treatment, — A spongy exostosis, unless occasioning pain, 
deformity, or other inconvenience, or growing rapidly, may be left 
alone : otherwise, it should be removed by a chisel, bcme-nippers, or 
saw, care being taken that it is completely extirpated, as what is left 
will iiave a tendency to grow again. In removing an exostosis from 
near the knee-joint, the synovial membrane may he avoided by 
flexing the knee, and so drawing the membrane away, but the 
muscle becomes so tight as to hinder operation. Ivory exostoses 
should not as a rule be interfered with, as they are so hard that no 
ordinary saw will cut them, and the skull has been fractured in 
attempts to remove them with the chisel. If causing great incon- 
venience, however, it is probable that they might be safely 
removed by the rapidly-revolving saw of the surgical engine. 

Difftvse osseous tumours occur in connection with the bones of the 
face, possibly filling up the antrum, occluding the nasal chambers, 
and producing much deformity. They are composed of finely- 
cancellated bone, and are more compact than the cancellous 
exostoses, but less compact than the ivory. Their slow growth, 
extreme and uniform hardness and irregular nodulated surface 
distinguish them from sarcomata undergoing ossification. There 
is usually little or nothing that can be done in the way of treat- 
ment. The superior maxillary bone, however, has at times been 
removed when the growth has been confined to it alone. 

Chondromata or cartilaginotLS tumours. — The general 
and microscopical characters of these growths have been described 
under Tumours {i>SLge 71). In the l)one8 they are most frequently 
met with in the fingers (Fig. 80) and in the ends of the long bones. 
In the fingers, where they are generally multiple and often 
congenital, they begin in the interior of the ends of the phalanges 
or metacarpal bones, and as they mcrease in size, expand the Iwne 
around them into a thin shell, which may finally give way, allow- 
ing them to protrude. When growing from the articular ends of 
long l)one8, they spring from the periosteum, and thence grow 
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both outwards and inwards, hut sehiom involve the articular 
surface. They are thought by some to arise from the epiphysial 
cartilage, especially as they are most often met with in the young 
They should not be confounded with sarcomata in which consider- 
able masses of cartilage are developed, or 
with the exostoses which are capped with 
cartilage and are regarded by some as 
osjsifymg chondronmta. The enchon- 
droniata rart-ly ossify, but may undergo I 
calcification or mucoid softening, and when 
unmixed with sarcomatous elements are 
quite innocent. 

Symptoms, —Their slow growth, great 
Imnlness, evident attachment to the bone, 
the absence of glandular enlargement, and 
ucm-implication of the surrounding tissues 
and skin will serve for their diagnosis. 
When of large size ulceration of the inte- 

j^uments covering them may be produced p,^ 8u.-Cartilagi..ou8 
by their pressure. turaoais of tie bones 

Trfotment. — If small, and involving, srtv, of the lian*!. (From 
ouly one finger, they may be enucleate*!, Druitt's Surgery.) 
talking care not to injure the neighbouring 

joint. But when several fingers are implicated, and the hand 
is rendered useless, amputation of the affected fingers, or of the 
whole hand, may be necessary. The removal of the limb is 
usually called for when they grow about the articular end of 
a long bone, especially if they have attained a large size. 

Fibromata or fibroiis tumours seldom occur in bone except 
in the jaws or in connection with the base of the skull. 
They then constitute the common form of epulis and naso- 
phiiryngeal polypus respectively, and are described under 
Dineasfjf of the JatPH arul Nose. 

Lipomata or fatty tumours too rarely occur in bone to 
require special mention. I have seen one or two growing from 
the outer surface of the periosteum (jmrostfal lij/oma). They 
were not diagnosed before operation. 

Sarcomata in l)one may be divided into the periosteal and the 
endosteal, the fonner being connnonly of the round-celled, 
spiuille-celled, or mixed variety, the latter of the myeloid variety. 

The jteriostfal (Fig. 81) spring from the deep layers of the 
periosteum, and as they increase in size invade the bone beneath, 
and the soft tissues surrounding them, till finally the skin is 
involved, and they protrude as a fungous mass if the patient has 
not been already carried off by the dissemination of the grow^th 
through internal organs, especially the lungs. They are prone to 
calcification and ossification, and are then spoken of as ossifying 
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sarcomata. Their favourite situations are the neighbourhood 
of the large joints, which, however, they seldom involve. Though 
they more often implicate the lymphatic glands than was 
formerly thought, they generally rapidly infect the system 
through the blood-stream and quickly 
return after removal. 

The endosteal or central spring from 
the medulla in the interior of the bone, 
and are of slower growth and much 
less niHlignant than the periosteal. As 
they increase in size they infiltrate and 
destroy the bone, and on reaching the 
periosteum cause that membrane to 
bulge before them, whilst at the same 
time the ost«ogenetic layer deposits 
new bone in places. It thus appears 
as if the end of the bone was expanded 
into a thin shell (Fig 82). The peri- 
osteal case finally gives way, when they 
grow with greater rapidity. The giant- 
celled or so-called myeloid form of the 
endosteal sarcoma is the least malig- 
nant of the sarcomas, and may not 

„ . , , return after enucleation or complete 

Flo. 81. — Periosteal sarcoma , * i ' , 

of femur. ^St. Bartholo- removal for several or many yeai-s, and 

mew's Hospital Museum.) possibly not at all. Mr. F. E. A. Colby, 
who has looked through the record of 
myeloid sarcomata removed at St. Bartholomew's, hns not found a 
single case of recurrence. A variety called parosfeal, in which 
the sarcoma involves the outer layers only of the periosteum, 
has been described. 

Symptoms. — In a typical case of periostea i sairoma there will l>e 
a rapidly growing tumour, evidently connected with the bone, not 
as :i nile painful, nor usually attended with heat, oedema, redness, 
or increase of body temperature. The swelling is soft and semi- 
fluctuating or boggy, sometimes indistinguishable by touch from 
an abscess ; or hard in some parts, soft in others ; or, »f ossifying, 
uniformly hard all over. The superficial veins may be tortuous 
and dilated, and the neighbouring lymphatic glands enlarged. 
The patient, who is usually young, frequently complains of 
having lost both weight and strength, although till later there 
may be no cachexia. Often there is a distinct history of the 
tumour having appeared some time after an injury of the part, 
and it is probable in most cases such may be the cause of the 
growth. 

The endosteal are of much slower growth, and are generally 
accompanied by boring pain whilst the bone is being abporbed. 
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Sooner or later they give rise to a more or less uniform swelling, 
generally of the articular end of one of the long bones, and as 
the shell of periosteal bone becomes thinned a peculiar sensation, 
known as egg-shell crackling, may occasionally be felt on palpation. 
After they have protruded from the bone they increase more 
rapidly, and at times distinctly pulsate, especially when con- 
nected with the pelvic or leg bones. They may then be mistaken 
for an aneurysm. • 

DiagnoM. — The above signs will commonly serve to distinguish 
a sircoma from an innocent tumour of bone. From an inflam- 
matory affection, such as subacute periostitis or osteitis, quiet 
necrosis, or an abscess in the interior of the bone, it is sometimes 
very difficult to diagnose a sarcoma. The absence of signs 
of inflammation, or increased body temperature, of cedema, and 



Flo. iS2. — Endosteal siirconia in head of tibia. (St. BartlK>Iomew'ii 
Hospital Museum.) 

of pain on pressure, point strongly to the swelling being of a 
Siircomatous nature. But these signs may be present in rapidly 
arrowing sarcomata, and may be but faintly marked, or not 
apparent, in inflammatory affections. A steady increase of the 
growth whilst under observation, notwithstanding rest and 
appropriate remedies for inflammation, the gradual loss of weight 
and strength, and the unequal consistency and irregular surface 
of the swelling, are more certain indications of its malignancy ; 
but puncture with a large grooved needle, or, still better, an 
exploratory incision, may be required before the nature of 
the tumour can be cleared up. From an aneurysm, a pulsat- 
ing sarcoma may be very ditticult to distinguish, especially 
when growing from the pelvic bones. In the tumour the 
pulhation is not equally expansile over all part«, and although 
it mav be stopped by presiiure on the artery above, the tumour 
w. R 
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does not become smaller ; iior is it felt to refill when the pressure 
is removed during two or three beats of the heart, as in aneurysm ; 
and a bruit, if present, is not so distinct. Portions of expanded 
bone, moreover, may be felt in parts of the tumour, and there may 
be glandular enlargement and other general signs of malignancy. 
From an inflammatory condition of a neighbouring joint a tumour 
of the end of the bone may generally be distinguished by the 
absence of signs of inflammation ; by the swelling being less 
regular in contour than in a joint-affection, and apparently 
being connected more intimately with one of the bones entering 
into the articulation than with the other ; and by a careful review 
of the history of the case. Some help may also be obtained 
by the x rays. (See Plate V.) 

Treatment, — Periosteal growths^ unless the glands are much 
enlarged and there is evidence of dissemination having occurred, 
call for amputation of the limb, or removal, if practicable, 
when growing from the bones of the head or trunk. Small 
growths, however, may at times be dissected off the shafts of the 
long bones, and the surface of the bone scraped, gouged away, or 
destroyed by the actual cautery. 

Endosteal grotvtlis, if small, and of the myeloid variety, may in 
favourable situations be enucleated, as, for instance, when they 
occur in the lower jaw or head of the tibia or humerus. In 
other situations, as in the head of the radius, the tumour 
with the aft'ected portion of bone may be excised. Where, 
however, they are of such a size, or are so situated, that after 
enucleation a useful limb could hardly be hoped for, amputation 
must be done. 

Carcinoma never occurs as a primary growth in bone. It 
may spread to the bone, however, from the skin or mucous 
membrane, as seen, for exam[)le, in some cases of squamous 
carcinoma of the leg or lip, or be deposited there in the course 
of the general dissemination following on primary carcinoma 
of other tissues or organs, as the breast or liver. In the latter 
case it is seldom discovered till after death, unless it gives rise to 
spontaneous fracture (Fig 83). Treatment. — Where epithelioma 
has spread to the bone, free and early removal with the knife 
before the glands have become att'ccted is the only treatment that 
holds out a prospect of success. In the case of a limb, amputa- 
tion well above the disease is generally called for, although where 
the bone is but little involved a free swee[) of the growth and the 
gouging away of the underlying bone may under some circum- 
stances be justifiable. Glands that have become affected should 
be removed if practicable. 

Cysts in bone are rare, except in the jaws. Hydatid cysts are 
occasionally met with, but require no special description (see 
page 91). The sanguineous or blood-cysts formerly described were 
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. , X- 1 of the tibia. (Mom a sKiajjiu-ii* «."-■. -^ 
Myeloid sarcoma in the ^^^^ /^^^gh Walsham.) 
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probably sarcomatous tumours, in which haemorrhage luid taken 
place. 

Aneurysms in bone are occasionally met with, and vascular 
erectile tumours consisting of anastomosing vessels, and somewhat 
resembling nsevi of the soft tissues, at times 
occur in the bones of the skull. The majority 
of pulsating tumours in bone, however, are 
of the nature of soft sarcomata. 



Fig. 83. — Secondary 
carcinoma of the 
shaft of the humerus 
causing spontaneous 
fracture of the bone. 
(St. Bartholomew*s 
Hospital Museum.) 



D1SKA8ES OF JOINTS. 

Synovitis, or inflammation of the syno- 
vial membnme, may be acute, subacute, or 
chronic. 

Acute synovitis. — Cause, — Generally a 
slight injury, as a sprain or over-exertion of 
a joint, or exposure to cold and wet in a 
gouty or rheumatic subject. Synovitis, 
moreover, especially in the knee, often occurs 
during an attack of gonorrhoea, and is some- 
times seen in the earlier stages of syphilis. 
It is well known as a symptom of acute 
rheumatism and pyamia ; in the latter 
afl'ection nipid suppuration and implication 
of the other tissues of the joint occur. 

Pathology. — The synovial membrane be- 
comes red and congested, slightly thickened, 
and loses its lustre, the synovial fringes 
turgid, aud the synovial fluid increased in 

quantity and somewhat turbid from admixture with inflammatory 
products. Resolution may now occur, leaving the joint quite 
normal or perhaps stifl" from the inflammatory products in the 
synovial membrane forming adhesions ; or the inflammation may 
become chronic ; or it may spread to the cartilages, bones, ifec, 
and terminate in suppuration and the probable disorganization 
of the joint (see Acute ArthHtis). 

i>ifjn9. — The joint is hot, excessively painful, especially on move- 
ment and pressure, and if the inflammation is very intense, the 
»kin may be slightly reddened, and the tissues around oedemalous. 
The joint is held by muscular spasm, usually in a slightly flexed 
|)ositioD, that is, with the capsule and ligaments relaxed, — the 
position in which it can hold the most fluid, and which is therefore 
one of greatest ease. Where the joint is superficial the swelling is 
well marked, the outline of the synovial membrane being distinctly 
mapped out. Thus in the knee^ the joint perhaps most commonly 
affected, the synovial membrane can be seen extending upwards 
under the crureus and vasti, but a little higher under the vastus 
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intemus, and bulging on either side of the Hgamentura patellse. 
The patella itself is raised from the condyles of the femur, and on 
making pressure on it the fluid is displaced, and the patella can 
be felt to strike against the condyles {i-iding of the pfttflla). 
Fluctuation through the joint is detected on pressing from side to 
side or on the subcrural pouch above, and on either side of the 
patella below. The fact that the patella is in front of the swelling 
should distinguish synovitis from enlargement of the prepatellar 
bursa, in which the patella is behind the swelling and its anterior 
surface is obscured by it. In the elbowy the synovial membrane 
can be seen extending upwards on either side of the olecranon and 
triceps tendon and downwards to the head of the radius, whereas 
in an enlarged olecranal bursa the swelling is over the centre of 
the olecranon. In the ankle, the synovial membrane bulges 
beneath the extensor tendons and behind the malleoli, filling up the 
space on either side between them and the tendo Achillis. In the 
skovldery the distended synovial membrane bulges under the deltoid, 
but especially at the anterior border of the muscle in the line of 
the bicipital groove ; it may also bulge at the posterior border of the 
muscle and into the axilla. In enlargement of the sub deltoid bursa 
the swelling is situated more directly under the deltoid than at the 
anterior and posterior border, and is not felt in the axilla. lu the 
ivruty the distended synovial membrane projects beneath the dorsal 
tendons and gives rise to some fulness on the palmar aspect. 

Feverish symptoms, whjitever joint is affected, varying in 
intensity according to the severity of the inflammation, are generally 
present. The inflammation may now gradually subside or assume 
the chronic form. Should, however, suppuration occur, and the 
other tissues of the joint become involved, the pain, swelling, and 
ODdema increase, and the skin becomes of a dusky red, whilst a 
chill or distinct rigor ushers in a more severe type of inflammatory 
fever {septic absorption). 

Treatment. — The joint should be placed at absolute rest on a 
splint, and the patient, in the case of the hip, knee, or ankle, 
confined to bed. In applying the splint care should be taken that 
the limb is in the position best suited for future use should ankylosis 
ensue ; thus the knee should be straight, and the elbow bent at a 
right angle. Where the joint has already been dmwn into a faulty 
position, this must be rectified, the patient being placed under an 
anaesthetic, as the manipulation is attended with intense pain. Cold, 
by means of evaporating lotions or Leiter's tubes, may in slight^jr 
cases be applied to the joint. When, however, the inflammation 
is very acute, half-a-dozen leeches followed by hot applications 
should be substituted for tlie cold, with liniments of belladonna 
and opium to assuage pain. Where there is much distension and 
the synovial membrane threatens to give way, the joint should be 
aspii-ated and elastic pressure applied, or if suppuration occurs, laid 
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freely opeu and drained antiseptically. Amputation may be called 
for should the patient's powers fail under the long-continued 
suppuration that at times ensues. 

Subacute synovitis. — The term subacute is applied to less 
severe cases of acute synovitis. But as one form of the disease 
differs from the other in degree rather than in kind, and as the 
causes, symptoms, and treatment are similar, no special description 
is required. 

Chronic Synovitis. — Causes. — Similar to those of the acute 
fonii, of which it is often a sequel. When occurring in debilitated 
or tuberculous subjects, it probably nearly always depends on the 
presence of the tubei*cle bacillus, and will be described under 
Tuberculous Disease of the Joints, 

Pathology, — The synovial membrane is slightly thickened, and the 
synovial fluid increased in quantity ; but there is little or no change 
in the cartilages or the other tissues, though, if the disease is 
neglected, it may run on to total disorganization of the joint. 
When a sequel of the acute or subacute form, the inflammatory 
products on the surface of the synovial membnme may lead to 
the formation of adhesions. At times the synovial membrane 
l>ecome8 greatly distended with clear serous fluid, a condition known 
as hydrops articuli, and in this state it may remain for years 
without any further change ensuing ; or, after long periods, the 
synovial membrane may become thickened, and little masses of 
cartilage form in its hypertrophied fringes. In other instances 
pouch-like protrusions of the synovial membrane may extend along 
the muscles and other tissues, often to some distance from the 
joint, where they give rise to bursa-like swellings (ilforranf Baker's 
fyjft*). 

Su/ns, — The joint, as in the acute affection, is swollen, and the 
synovial membrane slightly thickened ; but there is little or no 
heat, there may be no pain, and the skin is unaltered in appearance. 
The patient, however, complains that the joint feels weak and stiff 
oil movement, but he does not suffer from starting-pains at nights. 
If adhesions have formed certain movements will be restricted and 
attended by much pain, as, for instance, rotation in or out in the 
case of the shoulder. In hydrops articvli the synovial membrane 
is greatly distended but not thickened, and save a sensation of 
weakness and want of security in the joint on walking, the affection 
^ves no trouble. In what may be termed the bursal variety of 
chronic synovitis, in addition to the joint-affection, more or less 
t«nse, fluctuating and translucent swellings occur in the neighbour- 
hood of the joint. On pressure, these swellings become less tense, 
and some of the fluid contained in them can at times be forced 
hack into the joint 

Treatment, — The indications are (1) to prevent fuither irritation 
by placing the joint at perfect rest, (2) to promote the absorption 



Digitized by 



Google 



246 DISEASES OF SPECIAL TISSUES. 

of the inflammatory products by pressure and counter-irritation, 
and (3) to remove any stifftiess that may remain on the subsidence 
of the inflammation by passive movements, massage, or the breaking 
down of fibrous adhesions. Thus, the joint should be fixed in an 
accurately-fitting poroplastic or a moulded leather splint, or a 
plaster-of- Paris bandage ; and the limb, if a joint of the upper 
extremity is affected, should be carried in a sling. In the case of 
the lower extremity, the patient, if imable to lie up, may wear a 
Thomases hip or knee splint, according to the joint affected, and be 
allowed to get about on crutches with a patten fixed to the boot 
of the sound limb (Figs. 84, 85, 86, and 87). Pressure may be 




Fio. 84. — Thomas'8 hip- Fro. 85. — Thomas's hip-joint pplint ap- 

joiat splint (front plied. Patten on sound limb. (Heath's 

view) with patten. Minor Surgery. ) 

applied by strapping the joint with ammoniacum and mercury 
plaster, or with Scott's dressing, or by means of a Martin's bandage. 
Counter-irritation may be effected either with the liniment of 
iodine, small flying blisters, or the actual cautery. Rest, however, 
though most essential in the treatment, should not be continued 
too long, lest the joint become stiff. Should this happen, friction, 
massage, and passive movements must be sedulously used, or if all 
signs of inflammation have ceased, the adhesions may be broken 
down under an anaesthetic. In the meantime, the patient's general 
health must not be neglected, and any constitutional tendency to 
gout, rheumatism, <fec., should be corrected by appropriate remedies. 
During convalescence a stay at Buxton, Harrogate, Wiesbaden, or 
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some other suitable spa may be of benefit. In very obstinate cases 
the joint may be opened on its lateral aspect, and as mucli 
of the synovial menibnme as can be reached cut away. This 
treatment has been at- 
tended by much success of 
late years, but should only 
be undertaken when other 
means have failed. In htf- 
ffrops artifuli the treatment 
recommended above may 
first be perseverin^ly tried. 
After prolonged rest has 
failed massage of the limb 
^-ith exercise of the joint 
may sometimes effect the 
absorption of the fluid ; this 
failing, the joint may be 
aspinited and pressure re- 
applie<l. Should it refill, it 
may be injected with iodine, 
or in very severe cases laid 
open, well washed out, and 
drained. Where cysts have 
formed in the neighbour- 
hood of the joint, they 
should, if pressure fails to 
cure them, l)e left alone or 
dissected out and the neck 
tied. It is not safe to 
puncture them, for fear of 

setting up suppuration in the joint, and even a free incision, with 
antiseptic precautions, is not devoid of risk. 

Acute arthritis is the term applied to a general inflammation 
of all the tissues of a joint. It may begin in the synovial 
membrane, in the articular ends of the bones, or in the tissues 
around, but in whatever way it begins, the whole joint rapidly 
becomes involved in the inflammatory process. 

Gausses. — Acute arthritis may occur as a local manifestation of 
acute rheumatism, and is then generally tmattended by suppura- 
tion, or as the result of septic or infective processes in the 
joint. The septic or infective organisms (utreptffcocci, staphylo- 
cocci) may enter the joint through a penetrating wound, the 
bursting of an abscess in the bone or neighbouring bursa into the 
synovial cavity, the extension of infective osteo-myelitis or 
epiphysitis, or the lodgment of a pysemic embolus. Again, the 
infective organisms may invade the joint from the blood-sti*eam 
into which they have gained admission through some abrasion of 



Fio. 86.— Thomas's 
knee-joint splint 
with foot - i»iece 
for extension. 
(Heath's Minor 
Surgery. ) 



Pkj. S7. — Thomas's 
knee-joint splint 
applied. Patten 
on sound limb. 
(Heath's Minor 
Surgery. ) 
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a mucous or cutaneous surface, their attack on the joint being 
favoured by the lowered vitality of the tissues induced by pre- 
vious disease, a^ the contiuued or exanthematous fevers or ill 
health, and determined by some slight sprain or other injury. 
Acute arthritis may also follow gonorrhoea ; the gonococcus has 
then been found in addition to the other pyogenic cocci. 

Pathology. — The course of the disease differs somewhat 
according to its cause and mode of origin. In a typical case 
of septic or infective inflammation beginning in the synovial 
membrane and running on to complete disorganization of the joint 
and subsequent synostosis the following changes occur: — The 
inflammation rapidly spreads from the synovial membrane to 
the bones and surrounding soft tissues ; suppuration ensues ; 
the cartilages are destroyed ; the ligaments are softened ; the 



Pio. 88. — Acute arthritis of the knee-joint beginning in the Bynovial mcmbiane. 
The ligaments are almost destroyed and the tibia is displaced backwards and 
outwards. The joint was tilled with pus. (St. Bartholomew's Hospital 
Museum.) 

articular surfaces are displaced by the action of the muscles ; and 
the joint is converted into the cavity of an abscess (Fig. 88). 
The capsule of the joint now gives way, allowing the inflammatory 
products to escape into the soft tissues. These break down into 
pus, and the abscesses, after burrowing in various directions, may 
at length open externally, forming sinuses leading down to 
the joint. Should the inflammation now subside, granulations 
spring up from the denuded ends of the boues, the two layers 
of granulations unite, and after passing through a fibrous stage 
undergo ossification {synostosis or Ixmy ankylosis), leaving the 
patient with a stiff" joint. The pathological process by which 
these changes are brought about is as follows: — The synovial 
membrane, which at first appears red and injected, rapidly 
becomes infiltrated with inflammatory products, suppuration 
ensues, and the synovial membrane is converted, together with the 
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adjacent capsule, iuto a thick layer of granulation-tissue. The 
inflamed articular ends of the bones also become infiltrated with 
influQimatory products and pass through the changes described 
under Rarefying Ofteiti«. Tlie cartilages thus cut off from their 
nutrient supply lose their lustre, and while portions die and are 
cast off into the interior of the joint, the rest is invaded both on 
its free and deep surface by the granulations derived from 
the synoviid membrane on the one hand, and from the articular 
end of the bone on the other. As the result of this invasion, the 
cartilaginous matrix liquefies, and the cai*tilage cells proliferate, 
while the l>rood of young cells thus formed, in part coalesce with 
the cells of the invading granulation-tissue, and in part escape 
into the joint in the form of pus. The ligaments become 
infiltnited and softened, allowing the articular ends of the bones to 
be displaced by the tonic contraction of the muscles. On the 
giving way of the capsule the pus escapes into the soft tissues 
around the joint. These are now invaded by the granulation- 
tissue, absces&es form, the skin gives way, and sinuses are left 
leading to the interior of the joint. Afte** the inflammatory 
products have escaped, should the inflammation subside, the 
layers of granulation-tissue, which spring np from the surface of 
the bones that have been denuded of their cartilage, come into 
contact, and unite in the way described under Union of (he 
Soft Parts hy the Third Intention. Ossiflcation subsequently 
enaues, and the bones become firmly united (syno$tons). Ossification 
of the inflamed periosteum surrounding the ends of the bones may 
also occur, leading to the formation of irregular stalactiform 
osteophytes. The muscles connected with the joint undergo 
atrophy and fatty degeneration. Under less favourable circum- 
rtanees the inflammation continues to extend, and the abscesses 
around the joint burrow widely amongst the muscles and other 
soft tissues ; or the periosteum or the medulla of the bones may 
become more extensively involved in the septic inflammation, and 
caries or necrosis ensue. The septic products may become 
absorbed, the veins of the medulla filled with septic thrombi, 
and the patient die of saprsemia or pysemia, or suppuration may 
continue and death result from hectic or lardaceous disease. 

Signs. — The disease may begin like an ordinary attack of 
Hynovitis, but the pain soon becomes intense and agonizing on the 
least movement, the heat more marked, and the skin often 
suffused by a blush of redness. The swelling at first takes the 
form of the synovial membrane, but soon becomes general, and 
the joint assumes a semi-flexed position. In the meantime the 
constitutional disturbance is severe, the temperature high, the 
pulse rapid, the tongue furred, and a chill or rigor may perhaps 
occur. Painful startings of the joint set in as the cartilages are 
destroyed and the bones become involved, in consequence of the 
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reflex irritation of the musclesj ; the capsule of the joint may 
now give way and the pus escape into the tissues; abscesses form 
and make their way to the surface, and burrow in the tissues around ; 
and the joint-surfaces become displaced fn)m each other (Fig. 88). 
After the abscesses have opened, the inflammation may subside, 
probably leaving the joint stiff ; or the patient may die of septic 
poisoning or of exhaustion. 

The treatment at first should be similar to that of acute 
synovitis ; but should suppuration set in, the joint must In* 
freely opened in two or more situations, thoroughly washe*! 
out with some antiseptic lotion and antiseptically drained. All 
abscesses that have formed around the joint should at the same 
time be freely opened and drained. When effectual drainage 
cannot be secured continuous irrigation or inmiersion in a hot 
bath may be tried. If septic poisoning or exhaustion tlireaten 
life, amputation must be performed. 

Epiphysitis is an inflammation of the soft, growing tissue 
between the shaft and the epiphysis. It is therefore neccssiirily 
confined to the young, and is of most frequent occurrence 
under the age of ten. It may be acute, subacute, or chronic, and 
may or may not involve the neighbouring joint. The epiphyses 
most often affected are those of the hip, knee, and shotiidor, but 
several may be implicated at the same time, or one after the 
other in rapid succession. 

Catme. — Slight injuries, tubercle, infective micro-organisum, and 
sepsis as from the absor|)tion of a septic poison after ligature 
of the umbilical cord. 

Pathology. — The inflammation as a rule terminates rapidly 
in suppuration, in which case either the articular cartilage may be 
perforated aud the pus escape into the joint, setting up acute 
arthritis, or the epiphysis may become completely ctit off 
from the diaphysis and form, as in the case of ej)iphysiti8 of the 
upper end of the femur, a loose sequestrum in the interior of the 
joint. In less acute cases the inflammation may subside without 
suppuration ensuing, under which circumstances premature 
synostosis may take place between the diaphysis and epiphysis, 
and the growth of the bone at the affected end be thus arreste<l. 
The chronic cases may also terminate in suppuration and 
destruction of the joint ; but if this does not occur, the prolonged 
vascularity may lead to increased nutritive changes, and instead 
of growth being arrested by premature synostosis, the bone may 
be increased in length. 

SiimpUmu. — Severe constitutional disturbance; swelling of the 
end of the bone ; tenderness, heat, and sometimes redness of 
the skin; stiffness and fixidity of the joint; pain increased 
on movement ; and probably, later, signs of acute arthritis ; 
grating of the epiphysis on the diaphysis ; and if the caspule 
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of the joint bursts, the formatiou of a large abscess in the limb. 
In the chronic form the signs are those of tiie early stage of 
tuberculous joint disease. 

The treatment consists in placing the limb in a corrected 
position on a splint, the application of a few leeches, and free 
incisions down to the epiphysis with antiseptic precautions 
as soon as there are signs of suppuration. Should it appear 
probable that pus is contained in the epiphysis the latter should 
be cautiously perforated. If* the joint, notwithstanding this treat- 
ment, becomes affected, it must be laid freely open, washed 
out and drained antiseptically, and any sequestrum that may 
be present removed. 

GonorrhoBal arthritis, commonly called gonorrhoeal rheu- 
matism, is not infrequent during an attack of gonorrha^a. It 
probably depends upon the presence of the gonococ<Ms of Neisser, 
which can occasionally be found in the tissues and fluids of the 
affected joint, and has nothing to do with rheumatism, though a 
patient with gonorrhoeal arthritis may of course be also the 
subject of rheumatism. The joint-affection may take the form of 
a more or less severe arthralgia, which soon passes off, or of 
an acute or chronic inflammation with effusion into the synovial 
cavity. The inflammation, which is often very intractable, 
usually ends in resolution, but may lead to ankylosis or to 
suppuration and destruction of the joint. The disease may be 
confined to one joint, most commonly the knee, or may attack 
several simultaneously. When it occurs in the tarsal joints, it is 
liable to be followed by flat-foot. Relapses arc frequent. 

The *t^«« vary according to the form the disease takes, and are 
similar to those described under Acute and Chronic Synoi*iiis and 
ArthritU (see pages 243, 245). The discovery of the urethral 
discharge and the absence of other signs of ordinary rheumatism 
will settle the diagnodti. 

The treatment will consist in the use of such remedies as 
are given in the section on GonorrJioga^ and in the employment of 
such local measures as are mentioned under Acute and Chroniv 
SynoeitiM and Acute Arthritis. 

HaBmophilic arthritis. — An effusion of blood into a joint 
may occur either spontaneously or as the result of a slight injury 
in haemophilia. The blood may be effused into the synovial 
carity only, where it coagulates and then becomes slowly 
absorbed ; or into the surrounding tissues as well, where it may 
set up subacute inflammation, leading to thickening of the 
synovial membrane, thinning, erosion or even destruction of the 
cartilages or their detachment in flakes from the bone, and the 
formation of chondroses orosteophytes around the articular surfaces. 
Adhesions may form, but suppuration never occurs. 

-St^«^.— The joint l>ecomes suddenly distended without other 
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sign of inflammation. As the blood coagulates a peculiar tearing 
crepitation may be detected. If second jirj changes occur with 
the formation of osteophytes creaking is felt, with limitation of 
movement and some lipping aix>nnd the articular surface. 

Treatment. — -Rest and cold, and later, elastic support, strapping 
and msissage. No cutting operation, or even puncture, is per- 
missible, for fear of unconlrollable htemorrhage. 

Syphilitic arthritis. — In the secondary stages of syphilis 
neuralgia in the joints or simple effusion into the synovial cavity 
is not uncommon, the disease is often symmetrical and most 
common in the knees. In the tertiary stages gummatous infiltra- 
tions of the synovial membrane, capsule, ligaments and bones may 
occur. The joint then becomes irregularly swollen, whilst hard 
or softening masses are felt in one or more situations. There is 
but little heat, and there ma}' be but little pain on movement, 
but severe nocturnal pains are often present. There is no redness 
unless the gummatous deposit is breakmg down, and is making 
its way towards the skin, when there is the usual localized dusky 
red discoloration characteristic of a softening gumma. At times 
tlie gummous infiltration of the synovial membrane may be so 
uniform as to simulate tuberculous arthritis, and at other times 
the cartilages and bones may be the parts chiefly affected, so that 
the disease may resemble osteo-arthritis. The absence of pain 
and grating on movement and of lipping around the joint are the 
chief )K)ints in the diagnosis. Other evidences of syphilis, more- 
over, will probably be present. 

Trent foent, — Mercury in the secondary stages, iodide of potas- 
sium in increasing doses and sometimes combined with small doses of 
mercury in the tertiary stages, and in both a nourishing diet, with 
cod-liver oil and tonics is the constitutional treatment required. 
Locally, rest and pressure in the secondary stages, and later massage. 
In those cases in which the joint is disorganized excision may be 
required. 

Chronic tuberctQous arthritis, formerly called tumor albus 
or white swelling, or pulpy degeneration of the synovial membrane, 
is characterized by a gradual enlargement of the joint, unaccom- 
{)aQied by redness or much increase of synovial secretion. It 
begins very insidiously, is chronic in its course, and is prone to 
end in the total disorganization of the joint. Though most 
frequent in the young, it may occur at any age. 

C(iu'<e<. — It is generally attributed to some slight injury to the 
joint occurring in a tuberculous or unhealthy subject ; but 
frecjuently no history of any such injury is forthcoming. The 
immediate cause is the presence of the tubercle bacillus which has 
gained admission to the system in the way described under Tuherde. 

Pathology. — The disease may begin either as a chronic inflam- 
mation of the synovial membrane, or as a fungating caries of the 
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articular ends of the bones; in the former case, the synovial 
membrane, which first appears red and injected, gradually becomes 
thickened and ucdematoiis, and ultimately pulpy and gelatinous 
and in places fatty-looking. The synovial fluid in the meantime 
becomes turbid or sero-puriUent, but is rarely much increased in 
quantity ; the synovial tufts, at first soft and flocculent, gradually 
assume the form of spongy granulation-tissue, and grow over the 
cartilage from the sides till they completely cover it, * lying over 
it like a veil.' Prolongations from this veil of granulations com- 
fmred by Billroth to the roots of ivy penetrating a wall, insinuate 
themselves into, and spread in all directions through, the cartilage, 
which they ultimately destroy, and then in like manner invade 
the bone. The gnuiul at ion -tissue may also make its way between 
the bone and the cartilage, and unite with that derived from the 
synovial membrane, thus leaving portions of cartilage loose between 
the two layers of granulations. At the same time fungus granu- 
lations derived from the synovial membrane may invade the 
tissues around the joint, and undergoing caseous or fatty degenera- 
tion in places, break down into abscesses which may open both 
externally and into the joint, leading to the production of sinuses 
and fistulic. The ligaments being thus softened and destroyed, 
allow the articular surfaces to be dislocated by the contraction of 
X\\e muscles ; whilst the muscles and bones themselves, partly 
from want of use and partly from the debilitating nature of the 
disease, undergo atrophy and fatty degeneration. At times stalacti- 
form osteophytes are produced about the articular ends of the bone 
from the inflamed periosteum. W/ien the duease l^^gins in the hoiie it 
takes the form of a rarefying osteitis, the fungating granulations 
invade the deeper surface of the cartilages, perfomte tlieni. and 
then set up the changes in the synovial membrane and other 
tissues described above. TJ^ minute cluinges which occur during 
the above-mentioned phenomena are those already described 
under Inflammation. All that need be repeated liere is, that the 
synovial membrane, ligaments, and in places the surrounding 
tissues, become infiltrated with the small round cells, and ulti- 
mately converted into a layer of vascular granulation-tissue ; that 
the cartilage- cells proliferate whilst the matrix un«iergoes softening 
and liquefaction; and that the articular ends of the bones are 
eroded and destroyed in the way described under Carifs. In 
places in the granulation- tissue are foimd non- vascular areas, con- 
sisting of tubercle nodules, in which the tubercle bacillus may be 
fonnd. In the early stages under appropriate treatment the 
inflammation may sulmide, and the joint resume its normal con- 
dition. After the cartilages, however, have been destroyed, such 
a favourable ending is of course impossible, and all that can be 
hoped for is that the layers of granulations covering the denuded 
bones may unite and synostosis ensue. The dangera to be 
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apprehended are that the tubercle should become disseminated, 
lighting up phthisis, meningitis, &c. ; or that sepsis should occur 
and the lony^ continued suppumtion induce hectic, exhaustion, or 
lardaceous disease. 

.S*///w«. — The disease is generally chronic, often lasting for years. 
It usually begins very insidiously : there may be some slight 
stiffness of the joint, attributed perhaps to a trivial injury, or in 
the case of the lower extremity a slight limp in walking. The 
joint may be held in a slightly-bent position, and the range of 
flexion and extension may be somewhat restricted. Occasionally 
the disease is ushered in by an attack of acute synovitis. At first 
there may be little or no swelling, or the swelling may take the 
form of the synovial membmne ; but as the disease advances, it 
becomes general and uniform, so that the points of bone about 
the joint become obscnred. The wasting and atrophy of the 
tissues of the limb, however, give the articular ends of the bone 
the appearance of being considerably enlarged. In the meantime 
there is no redness of the skin ; hence the name tumor albnjf, or 
white swflling. Pain at first may be absent, or only present on 
movement of the limb, but gradually increases till the patient, in 
the case of the lower extremity, is prevented by it from walking. 
There is usually but little heat. In this condition the joint may 
remain for many mouths, and under appropriate treatment the 
disease may completely subside. If neglected, however, the 
articular surfaces of the bones, as the ligaments become softened, 
are slowly displaced, and painful startings of the limb at night 
indicate that the cartilages are being destroyed and the bones are 
becoming involved. Now tenderness followed by fluctuation may 
be detected at one or more spots ; the skin becomes red in these 
situations ; and the abscess, if not opened, bursts externnlly, allow- 
ing of the escape of curdy pus. Thus, by the formation of successive 
abscesses, the tissues around the joint are slowly undermined, 
and sinuses and fistulaj are formed. If sepsis should now occur, 
the general health becomes more markedly affected, and although 
even now tiie sinuses and fistultc may heal and the patient ulti- 
mately recover, though almost certainly with an ankylosed joint, 
suppuration as often continues, hectic sets in, and the patient 
dies of exhaustion, or succumbs to phthisis or lardaceous disease. 
At times the tubercle may become disseminated and the patient 
die of acute tuberculosis of the lungs or membranes of the brain. 

The treatment must be both local and constitutional. The local 
indications are, (1) to ])laco the joint at absolute rest in a position 
in which it will subsequently be most useful should ankylosis 
occur ; (2) to keep it at rest, not only till all signs of the disease 
have disappeared, but for some months afterwards, to prevent a 
n^hipsc : (3) to open and drain antiseptically any abscess that may 
form, or fully expose the cavity of the joint and remove the 
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diseased tisHues ; aud (4) iu advauced aud intractable cases to 
save the patient's life by the sacrifice of the limb. For keeping 
the joint at rest, splints may be employed similar to those men- 
tioned under Chronic i^ynoviiis ; and in the case of the lower 
extremity, where there may be flexioji of the hip or knee, the 
patient should be placed in bed, and extension made by a 
stirrup, weight and pulley, or by a Bryant's double splint, 
till the deformity has been overcome. The time the splints should 
be worn will vary in each individual case according to the ]>ro- 
greas of the disease. Roughly, it may be said that they will 
^^euerally be required for many months, {>erhaps for several years, 
and. that they nmst be worn three months after the disease has 
ceased. The const itvttonai means which nuist be adopted, are 
thoi$e that have already been described under the treatment of 
Tubercle (page 52). Should the disease progress in spite of treat- 
ment, aspiration and the injection of iodoform-glycerine emulsion 
may \te tried ; the aspirations and the injections being repeated at 
frequent intervals, or the actual cautery may be employed in the 
following manner : — The patient having been anaesthetized, the 
skin disinfected, and any deformity in position rectified by 
tenotomy if necessary, the fine point of the thermo- or electric- 
cautery is passed into the joint at the spots where the fungosities 
are most marked. Thus in the knee the punctures should be 
made on each side of the patella and at the level of the bursa) 
beneath the extensor tendon, as many as fifteen to twenty 
punctures being, if necessary, employed. The joint is then 
dresseii antiseptically and immobilized in plaster- of -Paris. 
Other treatment failing, the joint may be freely opened, the 
tiiseased synovial membrane scraped or cut completely away 
{arthrertoniy\ the cavity well flushed out with an antiseptic 
solution, filled with iodoform emulsion, and the wound closed. 
A convenient instrument for scraping out the joint will be found 
in Barker's flushing spoon, which admits of a stream of boiled 
water or antiseptic solution flowing through the joint whilst the 
scraping is in progress. If the wound breaks down the operation 
should be rei>eated, or if the whole of the diseased tissues cannot 
l)e removed an antiseptic drain may be employed. If the cartilages 
and articular ends of the bone are found much diseased, the joint 
should be excised. Where, however, notwithstanding the above 
treatment, abscesses and sinuses continue to form, and the patient 
bs becoming exhausted by long-continued suppuration and hectic, or 
where signs of incipient phthisis or lardaceous diseases are becoming 
manifest, the question of amputation must be raised, should re- 
covery ultimately occur, but with the joint ankylosed iu a faulty 
fiosition, an osteotomy or in some cases osteoclasia may be of service. 
Tuberculous disease of the hip {Morbus eoj-ccj Coxalgia), 
though essentially similar to tuberculous disease of other joints, 
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requires separate mention, as owing to the depth and conformation 
of the articulation it is attended with special symptoms, and calls 
for certain modifications in the method of treatment. 

PaiJiology. — The disease may begin in the synovial membrane 
or in the bone. In the latter Ciise the tuberculous process may at 
first be confined to the neck below the epiphysial line and end 
in a circumscribed abscess in the neck or great trochanter, and 
only later burst through the lower part of the neck into the 
synovial cavity. Or, the tuberculous process may lead to the 
destruction of the epiphysial cartilage and the carious head he 
found loose in the joint. At times the acetabulum becomes 
greatly enlarged by the presence of the head causing absorption 
of it^ posterior margin, whilst a new rim of bone is formed from 
the periosteum a little higher. The head with the acetabulum is 
thus carried towards the dorsum ilii {travelling acetafm/um). 

Signs. — In the early stages of the disease, which is most often 
met with in childhood, there is slight lameness, some limitation in 
the range of movement of the joint, generally pain, and often 
quite early some atrophy and wasting of the muscles. The pain, 
though at times severe, is more frequently slight, and may only 
be elicited on making certain movements of the joint. It may l>e 
felt in the hip, or, as is commonly the ciise, lie referred to the 
knee or to other parts supplied hy the obturator nerve, as the 
inner side of the thigh. At times it may be felt in both hip and 
knee simultaneously. The joint is slightly stiff, not only on 
flexion and extension, but also on rotation and on alKiuction and 
adduction, especially in the semi-flexed position. There is often 
some fulness about the front of the joint, flattening of the nates, 
loss of the gluteal fold, and perhaps tenderness on pressure. The 
joint becomes at first slightly flexed, everted, and abducted, f .r., 
it assumes the position in which the capacity of ih^ synovial 
cavity is greatest and the ligaments of the inflamed joint are most 
relaxed — the position of greatest ease. When fluid is injected 
into the hip-joint of the normal cadaver, the limb takes this 
position as the synovial cavity becomes distended. In order to 
bring the flexed and abducted limb to the ground, the pelvis is 
depressed by the patient on the affected side, and hence the linab 
ap]>ears when placed parallel to its fellow slightly lengthened 
(Fig. 89, A and B). Later, the joint becomes further flexed ; but 
diverted instead of everted, and add u c ted instead of abducted, a 
change of |>o8ition which has beefi vaugusly attributed to erosion 
of the posterior part of the acetabulum, a yielding of the li^- 
meuts, or exhaustion of the external rotator and abductor muse K'8. 
To overcome this position of adduction in which the limb is 
useless, the pelvis is raised on the affected side, so that the limb, 
if brought parallel to the other, now appears slightly shortened 
(Fig. 89, c and u) in place of being lengthened. Whilst Ujc 
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position of abduction and adduction is overcome by depressing or 
raising the pelvis respectively on the affected side, i.e., by laterally 
bending the lumbar spine, flexion is overcome by rolling the 
pelvis forward, t.e., by increasing the normal lumbar curve. 
Hence when the patient is laid on his back and the limbs are 
brought down parallel to each other, there is always considerable 





Fig. 89. —To show the effectH of abduction (a), and adduction (c) in causing 
apparent lengthening (b), and apparent shortening (i>) of the limb in hip- 
joint disease, when the affected limb is placed parallel to the opposite limb. 



Kio. 90.- 



-To show the lordosis of the lumbar spine when the limb is placed in 
the stra'ght position, p. Psoas muscle. 



P. 




Flo. 91.— To show effect of flexing the limb on the lumbar lordotic curve, 
p. Psoas muscle. 

lordoHis of the lumbar spine (Fig. 90), which, however, disappears 
on flexhig the affected limb to the angle at which it is held flexed 
by the contracted muscles (Fig. 91). The flexion may also be 
shown by flexing fully the sound limb on the abdomen, when the 
lordosis will disappear; and the limb on the diseased side will 
rise up from the couch and assume the angle of flexion at which 
it is fixed. Later in the disease real shortening ensues, owing to 
the destruction of the joint and the dislocation of the head of the 
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bone on to the dorsum of the ilium. The pus, when an abscess 
has formed, usually makes its way towards the surface between 
the tensor vaginee femoris and sartorius, and a fluctuating swelling 
is produced in this situation a little below and external to the 
joint. It may either escape through the front of the capsule or 
through the posterior part and then track along the course of the 
external rotators to the front In some cases the abscess opens 
behind in the gluteal region or at the inner side of the femoral 
vessels. Finally sinuses may form and the disease progress m the 
way described under Tvberculous Arthritis, Not infrequently 
the acetabulum may become perforated and the suppuration extend 
into the pelvis, a fact that may be discovered by an examina- 
tion per rectum. Pointing may then occur above Poupart's 
ligament, or the pus may make its way into the rectum, ischio- 
rectal fossa, or through the sciatic notch. 

Diagnosis, — Hip disease, like other joint-affections, may be 
simulated in neui*o-mimetic subjects (see page 269), and reflex 
pain in the joint is not uncommon in phimosis. In psoas abscess, 
in which the joint may be held in a position of slight flexion, 
abduction and eversion, the freedom of movement in the joint, 
the absence of pain and the presence of a fluctuating swelling in 
the course of the psoas and of spinal deformity, should distinguish 
it from hip disease. An abscess in the neck of the femur may 
closely simulate hip disease, but the non- impairment of the 
movements of the joint on careful manipulation will show that 
the joint is not involved. The diagnosis from sacra-iliac disease is 
given on page 260. 

Treatment. — As regards constitutional treatment nothing need 
be added to what was said on pages 52 and 254. The indications 
for the local treatment are similar to those for tuberculous disease 
of the joints generally, but require certain modiflcations in the 
methods of carrying them out. Thus, if the symptoms are acute 
the patient should be placed in bed, and extension made by the 
stirrup, weight and pulley in the direction in which the joint is 
displaced, the limb being gradually brought down in this way to 
a straight position. If the child is restless a long splint should 
be placed on the opposite limb to keep him from rolling to one or 
other side, whilst the foot of the bed should be raised by blocks 
to prevent him slipping down, or Bryant's double splint may be 
used with great advantage in some cases (Fig. 92). Subsequently, 
or at once in subacute cases, a Thomas's splint (Fig. 84) should be 
applied, and after the limb has been brought into the straight 
position, the patient may be allowed to get about on crutches. 
If in spite of treatment, the disease progresses and pus forms, 
aspiration and the injection of iodoform-glycerine emulsion may 
fii*st be tried, the aspiration and injection being repeated at 
frequent intervals. This failing, the abscess should be opened 
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antisepticallj, the diseased tissue scraped awaj with Barker's 
flushing-spoon, the cavity filled with the iodoform emulsion and 
the wound closed. The head of the bone if loose or carious should 
be removed, as should also any carious bone that can safely be got 
away from the acetabulum. When all the carious bone cannot 
be removed, or the suppuration has extended into the pelvis, an 
autUeptic drain should be employed, the wound being stuffed 
with iodoform gauze daily. One advantage of early incision is 
that the pus in some cases may at first be outside the joint, being 
dependent upon disease about the great trochanter, lower end of 
the neck or upper end of the shaft, and so extension to the joint 
may be avoided. Many surgeons advise early excision of the head 
of the bone in the hope of shortening the duration of the disease, 
whilst others defer the removal of the head till after sinuses have 
formed and dislocation of the head has occurred. For early cases 
the anterior operation is to be preferred, for later the posterior, 
as thereby a better drain is obtained. All sinuses should be 
thoroughly scraped and the debris washed away with the flushing 




Pio. 92.— Bryant's splint. 

spooiL In intractable cases, where the pelvis is extensively 
involved, the soft parts are riddled with sinuses, the femur is in a 
state of osteo-myelitis, and the patient is worn out by long-continued 
suppuration, hectic or lardaceous disease, amputation at the hip 
joint is often the only chance of saving the patient's life. Where 
after excision of the head the limb is useless and flail-like, ampu- 
tation may also be required. Should the patient recover but with 
the limb ankylosed in a flexed or other faulty position, the division 
of the femur subcutaneously with the chisel or Adams's saw below 
the trochanters will be required to put it straight. 

Disease of the sacro-iliae joint also requires a separate brief 
notice. It is generally of tuberculous origin, but is sometimes 
apparently due to injury. It usually occurs in young adults, 
occasionally in children. There is pain, swelling, and later red- 
ness over the joint, followed by the formation of abscesses which 
may open posteriorly or through the sciatic notch, above Poupart's 
ligament, in the iscbio-rectal fossa, or into the rectum. The pain, 
which is increased on exertion or by putting the abdominal 
muscles into action, as in coughing or sneezing, may be reflected 

s2 



Digitized by 



Googk 



260 DISEASES OF SPECIAL TISSUES. 

along the sciatic nerve, simulaliug sciatica, or along the obturator 
nerve to the hip or knee, and may then be increased on moving 
the hip. The thigh, moreover, in consequence of the irritation of 
the psoas, may be slightly flexed. The disease may thus have to 
be diagnosed from hip disease and spinal caries. On fixing the 
pelvis, however, the hip and spine move freely and without pain, 
but pain is felt on making pressure inwards or outwards on the 
iliac crests or over the sacro-iliac joint. When sinuses have 
formed carious bone may sometimes be detected on probing. The 
prog nods is unfavourable unless sepsis is prevented. The treat- 
mtnt consists in keeping the parts at absolute rest by fixing the 
pelvis and thigh in a moulded leather splint reaching to the knee. 
If this fails the joint should be exposed, before abscesses or sinuses 
have formed, by cutting off the posterior angle of the crest of the 
iliimi and chiselling away the adjacent bone. The diseased tissue 
should then be scraped away, and the wound plugged with iodo- 
form gauze and dressed antiseptically. After sinuses have formed, 
as much as possible of the tuberculous granulations and carious 
bone should be scraped and gouged away and the wound dressed 
with iodoform gauze, but the results then are unsatisfactory, as if 
sepsis has occurred it is difficult to render the joints aseptic. 

Chronic rh^omatio arthritis miist be distinguished from 
osteo-arthritis or rheumatoid arthritis as it is sometimes called. 
It may be the result of repeated attacks of acute rheumatism, or 
it may be chronic from the first. It may affect a single joint 
(nionartictUar rheumatism)^ or several joints simultaneously or in 
succession (polyarticular rhrvmatism). In rheumatic arthritis 
there is no destruction of cartilage, ebumation of the bones, 
nor formation of osteophytes as there is in osteo-arthritis, but 
the synovial membrane becomes slightly thickened, and the 
synovia either increased in quantity, when fluid may be detected 
on palpation, or diminished, when gratings or creakings occur. 
Later, adhesions may form in and around the joint, leading to 
more or less fibrous ankylosis. 

Treatment. — The general is that for rheumatism, with residence 
at a suitable spa, as Bath, Buxton, Harrogate, or Wiesbaden. The 
local consists in hot baths, massage, passive movements, and if 
ankylosis has occurred, in breaking down adhesions under an 
aneesthetic. I have found the Tallerman-Sheffield localized hot air 
bath of service in these cases for softening adhesions and restoring 
movement. 

Chronic gouty arthritis most commonly affects the smaller 
joints, and preferably the metatarso-phalangeal joint of the great 
toe and the phalangeal joints of the hand. It is characterized by 
the deposit of urate of soda in and upon the cartilages, and 
frequently in the connective-tissue aroupd the joints, giving rise 
to chalk-stones (Heberden's nodes). The affected joints after 
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several attacks become stiff and deformed, and ulceration of the 
skin may lead to exposure of the chalk-stones. The symptoms 
and treatment are those of gout. See a work on Medicine. 

Chronic osteo-arthritis, also called rheumatoid arthritis, or 
arthritis deformans, is an incurable and progressive disease leading 
to great deformity, and at times to complete disablement of the 
joint. It is characterized by gradual degeneration and destruction 
of the cartilages, eburnation and alteration in the shape of the 
articular ends of the bones, and formation of nodular osteophytes 
in the fibrous tissues around the joint. It is a disease of middle 
and advanced life, and may be con6ned to one or more of the 
larger joints — the hip, knee, or shoulder, or it may affect 
many joints, including the smaller articulations. Though most 
frequently met with in the joints of the extremities, it may affect 
other joints, as those of the lower jaw, spine, &c. 

The cau9e is not known. The disease, however, has been attri- 
buted to deficient or perverted innervation, peripheral neuritis, 
depressing nervous influences, exposure to cold and damp, 
improper feeding, and insuflacient clothing. It often appears to 
be hereditary. At times a slight injury, as a sprain, appears to 
be the determining cause, and not infrequently it follows some 
severe l^ion of a joint, as a dislocation or fracture into a joint. 
By some it is believed to depend upon the presence of micro- 
organisms, bacilli having been found in the synovial effusion. 

Pathology. — The disease is variously believed to begin as a chronic 
inflammation of the synovial membrane, a fibroid degeneration of 
the cartilages, or as an inflammatory affection of the ligaments. 
In whichever way it begins, however, the earliest characteristic 
changes are found in the cartilages. These at first appear nodular 
and cracked, but subsequently become roughened, fibrous and 
villous-looking, and are finally rubbed away by the friction of the 
articular surfaces of the joint on each other. Such changes appear 
to be dUe to fibroid degeneration, or splitting of the matrix into 
fibres, and the multiplication, enlargement, and fatty degeneration 
of the cartilage cells. Thus it will be perceived that the process 
by which the cartilages are destroyed in chronic osteo-arthritis 
differs materially from the so-called ulceration of cartilage which 
occurs in the inflammatory joint-affections previously described, 
and in which the matrix undergoes liquefaction and softening 
consequent upon its invasion by the granulation-tissue derived 
from the synovial membrane and bone. In chronic osteoarthritis 
the synovial membrane, at first dry, becomes slightly thickened 
and vascular, and moderately distended with turbid synovial fluid 
which at times resembles train oil. In the meanwhile the synovial 
fringes become hypertrophied, and assume the form of peduncu- 
lated processes, often containing little masses of cartilage or bone. 
These little masses may subsequently become detached and form 
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loose bodies in the joint (Fig. 93). The articular surfaces of the 
bone become smooth, hard, polished, ebumated, or porcellaneous 
in appearance and variously altered in shape — chauges apparently 
depending in part on friction and mechanical pressure, and in part 
on the formation of new bone in the 
cancellous spaces, whereby the bone is 
rendered haixier and is consequently 
capable of receiving a higher polish. 
Whilst, however, new bone is being 
formed immediately beneath- the polished 
surface, rarefaction and atrophy are 
going on a little deeper in the bone, 
leading to the shortening and distortion 
so commonly observed. Hence, for 
example, the flattening and enlargement 
of the acetabulum and glenoid cavity, 
and the absorption of the neck and 
flattening of the head of the femur and 
Fig. 93.— Chronic oBteo- humerus, seen in osteo-arthritis ot^the 
arthritig of the knee-joint, hip (Fig. 94) and shoulder respectively. 
The articuUr surface of In hinge joints, as the knee and elbow, 
the ti^bia^s jhown^in the ^^^ articular surfaces become grooved 
the^teUaistumlddo^! longitudinally. At times the new bone 
(St. Bartholomew's Hos- in the cancellous spaces and Haversian 
pital Mupeam.) • canals is not formed as quickly as the 

polished layer of bone is worn away, and 
the open ends of the enlarged Haversian canals give the articular 
surface a worm-eaten appearance. In the meantime out-growths 
of cartilage take place around the articular surfaces and undergo 
ossification, forming the low nodular flattened osteophytes And 
the * lipping ' of the articular ends of the bone so characteristic 
of the disease. Excessive formation of these osteophytes may 
lead to locking and partial ankylosis of the joint. Ossification 
may also occur in the ligaments, tendons, and other soft structures 
around. 

Signs. — In the earlier stages osteo-arthritis may be difficult to 
recognise. The following symptoms, however {Spender's ^gns), 
may occur before any distinct mischief in the joint is noticed : 

(1) * Rapidity of the heart's action, and increased arterial ten- 
sion due to disturbance of the inhibitory action of the vngus : 

(2) Bronzed and discoloured patches on the skin, with clamminess 
and atrophic changes due to vasomotor derangement ; (3) Pain 
in the ball of the thumb or along the inner side of the wrist.' 

Where the disease is fully established it may be known by pain, 
increased on movement, and often worse at night and during 
changes of the weather; a characteristic creaking and harsh 
grating felt on moving the joint ; the detection of masses of bono 
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around ; the limitation of the movement of the joint ; and absence 
of heat and redness. As a rule, there is little increase of synovial 
effusion, but at times the joint is much distended. In the hip 
there may be eversion, shortening, and much lameness ; in the 
knee, swelling and thickening of the synovial membrane, and 
deformity of the patella ; and in the shoulder, enlargement or 
displacement of the head of the bone. In the hip the disease 



Pic. 94. — Chronic osteo-arthritis of the hip. (St. Bartholomew's Hospita 

Museum.) 

may closely simulate intracapsular fracture of the neck of the 
femur ; in the shoulder, dislocation of the humerus. (See Frojcture 
of Femur and Dislocation of Shotdder.) Unless arrested in the 
earlier stages the disease generally gets worse as the patient 
grows older. 

TrecUment. — It is only at a very early stage that the disease is 
amenable to treatment ; hence the value of Spender's signs, should 
they prove constant. The whole body should be warmly clad, 
the diet carefully regulated, stimulants prohibited or restricted in 
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quantity, and a periodical visit paid to such spas as Buxton, Harro- 
gate, Bath, Wiesbaden, Aix-ies- Bains, or Wild bad. Locally, mass- 
age, frictou, amd passive movements should be from time to time 
employed ; the joint should be enveloped iu wool or flannel, but 
should not be kept at rest on a splint, since this will only tend to 
increase the stiflftiess. In the way of drugs, cod liver oil, iodine, 
iodide of potassium, arsenic, and guaiacuni are of most service. 
Blisters and fumigations of sulphur are recommended for relieving 
the pain. Where the disease is limited to one joint, as the knee, 
the pain may be relieved sometimes by removing the loose or 
semi-loose chondrified or ossified fringes, or if the joint is partially 
ankylosed by completely fixing it by excision. 

Chfikrcot's disease or tabetic arthropathy is an affection 
of the joints closely resembling osteo-arthritis. It is believed to 
depend upon degenerations in the spinal cord (locomotor ataxia), 
and therefore to be the result of trophic changes in the joint. The 
pathological changes are similar to those already described under 
Osteoarthritis^ but the destruction of the joint is more marked (see 
Plate VI.). Briefly they may be said to consist in erosion of the 
cartilages, softening of the ligaments, grinding away of the articular 
surfaces and often of the contiguous portions of the shaft of the 
bone, induration of the remaining portions of the articular surfaces, 
thickening and at times pouching of the synovial membrane, and 
formation of osteophytes around. Suppuration is very rare. These 
changes may affect one joint only, or may occur successively in 
several joints. 

The signs in a typical case are as follows : — Sudden swelling of 
a joint, usually without much pain or any marked signs of inflam- 
mation, followed, on the subsidence of the swelling, by preter- 
natural mobility, and the formation of processes of bone about 
the articular surfaces and in the surrounding muscles and ten- 
dons. There is great deformity, but little or no pain either on 
movement or handling, but much crunching is felt from the 
grinding of the bones and osteophytes on each other. Along with 
the local signs there are generally symptoms of locomotor ataxia, 
such as an unsteady gait, a tendency to fall on placing the feet 
together with the eyes closed, a jerking movement of the limbs, 
absence of the patella-tendon-reflex, lightning pains, spasmodic 
muscular contractions, local anaesthesia and sweating of the limbs, 
loss of response of the pupil to light but no loss of the power of 
accommodation (Argyll- Robertson pupil), sometimes optic atrophy, 
bladder troubles, and loss of sexual power* The joints most often 
aff*ected are the knee, hip, and shoulder. In the knee the destruc- 
tion of bone is often so great that the leg can be made to sway 
laterally on the thigh through 30 or 40 degrees. At other times, 
however, the heaping up of the osteophytes leads to great swelling 
and deformity, and more or less complete ankylosis of the joint. 
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Skiagram of Charcot's disease of the hip-jc.int. Ilie extensive (Icstnictifni of the heail 
and neck of the femur is well shown. (Taken by Dr. Ifn^Mi Walshani.) 

^ To face p. 'JO 4. 
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In the tarsus the bones, on the subsidence of the swelling of the 

synovial membrane, though at first felt to be loosened by the 

softening of the ligaments, may ultimately become ankylosed. 
Diagnosis. — The chief points that distinguish Charcot's disease 

from osteo-arthritis are the sudden and painless onset, great 

destruction of articular surfaces, absence of pain on movement, 

flail-like condition of the limb, great effusion into the synovial 

cavity, crunching on manipulation, and signs of locomotor ataxia. 
Treatment. — Beyond keeping the part at rest during an acute 

attack, and adopting the same general treatment as is appropriate 

for osteo-arthritis and locomotor ataxia, 

little can be done. When the limb is 

flail-like, a support may be necessary to 

enable the patient to get about. To 

relieve the pain anti pyrin and exalgine 

may be tried. Suspension has at times 

been of service. 
Loose bodies in a joint may be 

formed in several ways, of which the 

following are the chief : — 1, by the pro- 
liferation of the cartilage cells that 

normally exist in the synovial fringes, 

and the subsequent detachment of the 

little mass of cartilage so formed through 

the rupture of its peduncle in the move- 
ments of the joint (Fig. 95) ; 2, by 
thickening or hypertrophy of a synovial 

fringe, or by extravasation of blood and ^^^' 95.— The formation of 
sub^uent organization of the fibrinous aloosecartilageinajoint. 
.w^^ 1 • -ir- ji.u ^ A little mass of cartilage 

coagulum ma synovial fnnge, detachment attacheil by a slender 
occurring in a manner similar to that in stalk. (St. Bartholo- 
the former case; 3, by necrosis of a mew's Hospital Museum.)' 
portion of the articular cartilages or 

bone ; 4, by chipping off of a portion of the articular or inter- 
articular cartilage during some injury to the joint ; 5, by the 
separation of an osteophyte, as in osteo-arthritis. Loose cartilages 
are most common in the knee, but may be met with in any joint. 
They are generally single, but may be multiple, and vary in size 
from a pea to a walnut. 

Symptoms. — The chief symptoms are pain and momentary locking 
of the joint, due to the loose body slipping between the articular 
surfaces. In the knee this occure during flexion; and on the 
patient attempting to straighten the joint the loose body, by 
forcing the articular surfaces apart, stretches the ligaments, and 
thus gives rise to a sudden and excruciating pain, perhaps so severe 
as to cause him to fall. The joint does not remain locked as in the 
displacement of a semilunar cartilage, as the loose body, after 
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being gripped between the articular surfaces, slips back into the 
synovial cavity. These attacks of pain and locking occur at 
varying intervals, and are generally followed by subacute synovitis 
for a few days. On examination the body may often be felt some- 
where in the synovial pouch, probably on the outer side of the 
joint in the case of the knee. If attached, its movements will be 
limited, but if free it can frequently be made to move round 
to the opposite side of the joint. It may perhaps disappear by 
passing into some of the synovial recesses, though it can generally 
be felt again on moving the joint. At times in the knee the 
loose body may become wedged in the inter-condyloid notch in 
front of the crucial ligaments, the patient being then unable to 
straighten his limb. The presence of the loose body may be 
demonstrated by the x rays (Plate VII). 

Treaimeid.—'W the loose body gives rise to little or no trouble, 
and can be easily fixed by a pad and bandage or knee-cap, it 
should not be interfered with; nor should any operation, as a 
rule, be undertaken where the joint is disorganized by osteo- 
arthritis, but arthrectomy may be peiformed where the synovial 
membrane is studded with masses of cartilage. Under other 
circumstances the loose body should be removed by transfixing it 
with an aseptic strong needle on handle thrust through the skin, 
80 that the loose body may not slip away or be lost during the 
operation, and then cutting down on the capsule, and when all 
bleeding has been stopped, opening the joint. The body if loose 
will generally slip through the opening ; if attached, its pedicle 
must be ligatured and divided. The operation should be per- 
formed with the strictest antiseptic precautions, and the patient 
prepared by a week's rest in bed in the case of the knee with his 
joint on a splint. The wound may be safely closed without any 
drain. The splint should be continued after the operation, or the 
joint placed in a pi aster-of- Paris bandage till the wound has 
healed and all fear of inflammation has passed. In a case in 
which a loose body was wedged in the inter-condyloid fossa, 
I removed it by laying the joint freely open through an incision 
across the patella. 

Ankylosis or stiff joint may be divided into the/6roia and 

the bony, A spurious form of ankylosis, due to the contraction of 

the surrounding muscles or of cicatrices after bums, may also occur, 

but is generally associated with some amount of fibrous ankylosis. 

Fibrou* ankylosis, also called ligamentous, or by some authors, 

alse, in contradistinction to the bony which they then term true, 
is the union more or less complete of the articular surfaces of 
the joint by fibrous tissue. Thus it may consist of — 1, a mere 

thickening of the capsule ; 2, a thickening and shortening of the 

ligaments ; 3, the formation of fibrous bands within the joint ; 

4, the partial removal of the cartilages and the union of the bones 



Digitized by 



Google 



PLATE VII. 



Ski&CTain o! a loose cartilage (partially ossitied) in the knee-joint. (Taken by 
* Dr. Hugh Walshani.) 

[ To face p. 266. 
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by fibrous tissue ; and 5, the above conditions variously combined. 
It may be the result of joint-disease, or of keeping an inflamed 
joint for too long in a state of rest. Sometimes it may terminate 
in bony ankylosis. 

Bony ankylosis is the firm union of the articular ends of the joint 
by bone. It is often a further stage of the fibrous variety. The 
articular surfaces may be united evenly and uniformly, or by 
irregular bridges of bone, or partly by bone and partly by fibrous 
tissue. The union may occur with the articular surfaces in 
contact in either the extended or the flexed position, or at an 
angle between the two (Fig. 95) ; or it may occur with the 
articular surfaces dislocated from each other. The way in which 
it is produced has already been de- 
scribed under Arthritis; all that need 
be repeated here is, that in tuberculous 
disea^, ankylosis and caries may often 
be observed at the same time. 

Tbe signs of ankylosis are obvious 
—I.e., the joint is stiflf. It only 
remains to diagnose the fibrous from 
the bony. In the former there is 
slight movement, and generally pain ; 
in the latter neither movement nor 
ptin. In some instances, however, as in 
ankylosis of the shoulder and hip, the 
joint may be held so firmly by the 
contraction of the muscles that the 
fibrous may simulate the bony form ; 
and again, although bony ankylosis 
may exist, the revolving of the scapula 
or pelvis, as the case may be, on the 
trunk may make it appear that there is some movement in 
the affected joint. A skiagraph or an examination under an 
amesthetic will settle the point. 

The treatment will vary with the nature of the ankylosis. In 
the spurious form something may often be done by dividing the 
cicatrices, or by freeing the parts by a plastic operation, though in 
such cases the treatment is seldom very hopeful. In tlie filrrous 
form an attempt should be made to restore the natural movements 
of the joints — 1, by manipulation, friction, and passive move- 
ments ; 2, by forcibly breaking down the adhesions under an 
anaesthetic, at the same time dividing any tendons that may offer 
riesistance ; or 3, by gradual extension by a weight and pulley, or 
some form of cog-wheel or screw apparatus. An attempt to break 
down adhesions, however, should on no account be made whilst 
any signs of inflammation remain, and after the operation the 
limb should be placed on a splint for a few days, and cold by 




Fig. 95. — Bony ankylosis of 
the hip. (St. Bartholomew's 
Hospital Museum.) 
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means of Leiter's tubes or an ice-bag applied to prevent inflamma- 
tion. Bony ankylosisy with the limb in a good position, is often the 
best result that can be hoped for after the disease of the joint has 
reached a certain stage. But in some instances an operation may 
be required to restore movement, or to rectify a faulty position. 
Thus in an ankylosed elbow, especially when fixed in the extended 
position, excision should be practised, and a moveable joint will 
probably be obtained. In a bent knee a wedge-shaped piece may 
be removed or an osteotomy done. In the shoulder, no operation 
as a rule is required, as the movement of the scapula on the trunk 
is very free. The same may be said of the wrist and ankle if the 
parts are in a good position, i.^., the hand extended or slightly 
flexed and the foot at a right angle with the leg. In the hip, 
when the joint is ankylosed in a flexed, inverted, and adducted 
position, subcutaneous osteotomy of the neck of the femur or of 
the shaft just below the trochanters may be undertaken. Division 



Fio. 96. — Adams's osteotomy saw. 

of the neck (Adamses operation) should only be performed when 
the neck of the femur is of its normal length. An incision about 
half an inch long is made midway between the top of the great 
trochanter and anterior superior iliac spine down to the bone, 
and through this the neck is divided transversely by an 
Adams's saw (Fig. 96). Subtrochanteric osteotomy (Gnnt's opera- 
tion) should be performed when tlie neck has been absorbed or 
the trochanter is bound to the pelvis by large masses of callus. 
A half-inch vertical incision just below the great trochanter 
is made to the bone and the shaft divided either by Adams's 
saw or the chisel. After either operation the limb should be 
placed in a Thomas's splint in a position of abduction, so 
that when union has occuned and the patient begins to walk 
the pelvis may be depressed on the aflfected side to bring 
the limbs parallel. In this way an inch of lengthening is 
gained. In ankylosis of both hips, in which the patient's 
limbs cross each other and so greatly interfere with progression 
{scissor legs), subtrochanteric osteotomy should be performed on 
each side. In young women with double ankylosis an attempt 
should be made to obtain a moveable joint on one side by removing 
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a part of the ueck or upper end of the shaft and gouging a cavitj 
out of the callus through an open incision. When ankylosis is 
accompanied by much wasting of the limb, amputation may be 
necessary. 

Hysterical joints. — Pain of a neuralgic character unassociated 
with heat, redness, swelling, or physical signs of organic disease, 
is occasionally met with in one or more joints, especially in young 
women of the neuro-mimetic temperament. They are very 
difficult cases to deal with, and should receive the greatest care 
and attention, lest an erroneous diagnosis be made. Nearly all 
the signs of organic joint-disease may be simulated ; thus, there 
may be pain on movement, or some slight redness and heat of the 
part, or fixity of the joint. The pain, however, is generally super- 
ficial, and is not increased on movement of the joint if the patient's 
attention in the meanwhile is otherwise engaged ; the redness and 
heat will often be found on inquiry to be due to previous friction 
or the use of irritants ; and under an aniesthetic rigidity of the 
joint completely disappears, its movements then being found to 
be free, smooth, and natural. Further, on recovery from the 
aneesthetic, the rigidity does not return until the patient again 
directs her attention to the joint, whereas in organic disease it 
returns as soon as the muscular relaxation ceases. The treatment 
consists in the employment of the ordinary remedies for hysteria, 
both locally and internally. See a work on Medicine. 

Arthrectomy or erasion of joints consists in scraping or 
cutting away the whole of the diseased synovial membrane, after 
the cavity of the joint has been fully exposed by some such incision 
as that employed in excisions. It is a useful addition to our 
methods of treating diseased joints, and appears to be especially 
indicated for those cases in which the disease is too far advanced 
to yield to the ordinary plan of treatment, but has not as yet, or at 
least only to a slight extent, involved the cartilages and bones. 
The extent of the bone lesion, if any, can now be determined in 
some measure by the x rays, since tuberculous deposits, being more 
transparent than bone, appear as light areas in the skiagraph. 

Excision or resection of joints consists in cutting away 
the articular surfaces of the bones entering into the affected joint, 
or in removing a portion of bone where osseous ankylosis has 
taken place. When excision is done for disease it may be said 
here to prevent repetition that the whole of the diseased synovial 
membrane should be cut or scraped away, as should also the lining 
membrane of any sinuses that may be present. Excision may be 
required for severe injury or for intractable disease of the joint. 
Space does not permit of a full discussion of the various conditions 
under which excision should or should not be performed, but it 
may briefly be stated that it should not be undertaken — 1, when 
the disease is acute ; 2, when there is much destruction of the 
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bones, or riddling of the soft parts with sinuses ; 3, when there is 
much atrophy of the bones and muscles ; 4, when the bones are 
in a state of osteo-myelitis ; 5, when the patient is under the 
age of five or over that of fifty, as, in the former instance, 
the epiphyses are liable to be removed and the growth arrested in 
consequence, and in the latter, the powers of repair are usually 
insufficient to ensure sound healing aud a subsequently useful 
limb ; 6, when there is lardaceous disease or signs of phthisis, 
or other organic mischief; and 7, when the patient's powers 
of repair are exhausted by long-continued suppuration. Under 
most of the above circumstances amputation is generally 
indicated. Excision is usually attended with the best success in 
the elbow, and here it may be done at a later period of life than 
that assigned above as the limit. In the shoulder, elbow, 
and wrist, fibrous ankylosis is aimed at in order to secure a 
moveable joint ; in the hip and knee, firm bony union is sought 
in the most useful position of the limb, which is that of extensiou. 
,Xj. Excision of special joints.— The shoulder. — Excision 

of the shoulder is generally practised for gunshot injuries and for 
/v ^U^>^♦*v^ innocent tumours in the head of the bone. It is seldom per- 
formed for disease of the joint, as an equally useful joint may be 
obtained by osseous ankylosis. It should never be done for 
osseous ankylosis, as the movements of the scapula on the trunk 
are so free that they compensate to a great extent for the fixed 
condition of the joint, and little would be gained by the operation. 
Of late excision has been employed for unreduced dislocations 
of the shoulder, where after free exposure and division of con- 
tracted tendons and ligaments, the bone cannot be replaced. 
The operation. — Make an incision about four inches long from just 
outside the coracoid process through the substance of the anterior 
fibres of the deltoid down to the bone ; detach the long tendon of 
the biceps from its groove, and give it to an assistant to hold 
aside with blunt hooks. The arm being rotated inwards, divide 
the teres minor, infraspinatus, and supraspinatus tendons at 
their insertion into the bone. The arm being next rotated out- 
wards, divide the tendon of the subscapularis, and the head of the 
bone can be pushed out of the incision. Separate the periosteum 
as far as is necessary, place a retractor behind the neck of 
the bone to protect the soft parts, and saw it across. Bring the 
wound together by suture, place a drain-tube in the lower part, 
and dress antiseptically. 

The elbow may be excised for chronic disease of the joint 
gunshot or other injury, and osseous ankylosis. Some surgeons 
only recommend excision for ankylosis when the elbow is fixed in 
a faulty position. The operation, however, is attended with so 
little risk, the advantages of a moveable elbow are so great, and 
the results so good, that others unhesitatingly excise the joint in 
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whatever position it may be fixed. The operation may be performed 

in several ways ; bu t that by the single vertical incision (Langenbeck^s) 

is undoubtedly the best and the one most frequently practised. 

Make a vertical incision about five inches long over the back of the 

joint, b^inning about two and a half inches above the olecranon ; 

and carry it over this process and down the ridge on the ulna for 

the same distance. The incision should extend in its whole length 

down to the bones. Cut into the joint above the olecranon and 

clear the condyles of the soft tissues by keeping the edge of the 

knife in contact with the bone, taking s pecial care n ot to iy^ ure (bA **^'^ ^^ 

the ulnar nerv e behin d the internal ^ndyle . Divide the lateral aovw^ 

ligaments, and whilst the assistant strongly flexes the joint to Vvw^a^Vwnx. 

force the bones out of the wound, free them from their remaining 

connections, and saw off the olecranon, the head of the radius, and 

the lower end of the humerus, steadying the parts with the lion 

forceps. If possible, the coronoid process of the ulna and the 

tubercle of the radius should not be removed, and the shaft of the 

humerus not encroached upon. Preserve the connection of the 

anconeus with the triceps, as better extension of the arm will be 

thus obtained. Unite the wound by sutures, after inserting a 

drain, and place the limb on a splint in the flexed position. 

Callender's splint is one of the best for the purpose, as it permits of 

passive motion not only in the direction of flexion and extension, 

but also in that of pronation and supination, and without removing 

the arm from the splint. It also allows of the limb being slung by 

pulleys from the ceiling, which is much more comfortable for the 

patient than placing it on a pillow. Passive movements should be 

begun at the end of the first or second week, the aim of the surgeon 

being to obtain a moveable joint. 

The wrist may be excised for chronic disease of the wrist and 
carpal joints. The operation is very successful in suitable cases ; 
these, however, are rarely met with, as if the disease is extensive, 
it is as a rule better to amputate^ and if limited, gouging away the 
diseased bone will generally suflSce. The excision usually done is 
that now known as Lister's. It consists in removing all the bones 
of the carpus, the bases of the metacarpal bones, and the lower end 
of the radius and ulna, the incisions being so planned as to avoid 
cutting the numerous tendons surrounding the joint and the radial 
artery. 

The hip may be excised — (1) when the head of the bone has 
become necrosed, and lies loose in the joint ; (2) when suppuration 
continues in spite of free drainage and antiseptics ; (3) when in 
addition to suppuration the head of the bone is dislocated, and the 
limb cannot be placed in a useful position. Excision should not be 
done when there is extensive disease of the pelvis or femur, or signs 
of lardaceous disease or of phthisis. Under these circumstances 
amputation is the only resource. For ankylosis in a faulty position 
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subcutaneous osteotomy of the neck of the femur or of the shaft of 
the bone below the trochanters is preferable to excision (see page 
268). Tlie operation. — 1. By the anterixyr incision. Make an incision 
four inches long from half an inch below the anterior superior iliac 
spine downwards and a little inwards between the sartorius and 
rectus on the inner side and the tensor vagiuce and glutei on the 
outer side, and open the joint from the front. 2. By the posterior 
incision. Make a slightly curved incision about four inches long 
behind the great trochanter, and after dividing the glutei, open the 
capsule from behind. Whichever incision is mtide insert the finger 
into the joint, and with this as a guide, cut through the neck of 
the femur with Adams's saw, or (Jowan's osteotome, and remove 
the head thus detached with sequestrum forceps. The ureat 
trochanter should be spared if possible. It is important to avoid 
protruding] the end of the bone out of the wound since the peri- 
osteum may in this way be stripped up and thus lead to further 
necrosis. Examine the acetabulum, and remove any carious bone 
or sequestrum that may be discovered with the gouge or sequestrum 
forceps, and finally scrape away any particle of the tuberculous 
synovial membrane that can be reached with a Barker's flushing 
spoon. Place the limb in the position of abduction on a double 
Thomas's splint, so as to bring the stump of the neck into the 
acetabulum, and thus leave as little space as possible between the 
bones. After ankylosis has taken place the abducted position is 
of advantage, in that to bring the limbs parallel in walking the 
pelvis will have to be depressed on the affected side, and thus a 
good inch of lengthening is obtained to compensate for the shorten- 
ing produced by the excision of the head of the bone. Most 
surgeons now no longer use a drain-tube, but bring the deeper 
parts of the wound together by buried sutures, and having lightly 
closed the skin incision apply firm pressure over a dry antiseptic 
dressing, so as to keep the tissues in close apposition and thus 
obtain union by the first intention. 

The knee. —Provided none of the contra-indications to excision 
already enumerated are present, the knee may be excised for 
intractable disease of the synovial membrane, especially where the 
articular surfaces are much displaced, or for ankylosis in a faulty 
position. In the latter instance, however, a subcutaneous osteo- 
tomy is often preferable. I'he operation. — The knee being held in 
a flexed position by an assistant, make an incision from the pos- 
terior part of the condyle on one side, across the front of the joint 
midway between the patella and the tubercle of the tibia, to the 
corresponding situation on the other. Raise the flap of skin with 
the subcutaneous tissue thus mapped out, and open the joint by 
cutting into it above the patella, or the patella may be sawn across 
and the fragments wired at the end of the operation. Divide the 
lateral and crucial ligaments, and saw ofl^ a thin slice of bone from 
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the lower end of the femur and from the upper end of the tibia, 
taking care not to injure the popliteal artery which lies close to the 
back of the joint and is only separated from it by the posterior 
ligament. If possible the whole of the epiphysis should not be 
removed. The wound should then be closed with sutures. A 
small drain may be inserted on each side, but it is not necessary. 
Mr. Morrant Baker secured the articular surfaces in contact by 
means of steel needles fitted with handles. The needles are passed 
through the skin and obliquely through the bones on each side of 
the joint, the handles removed, and the needles left in situ till 
union has occurred. Others substitute bone pegs for the needle?, 
passing the pegs along the holes made by the needles. The pegs 
are then cut off short and left in per- 
manently. Tenotomy of the hamstring 
tendons may be required to bring the 
bones into apposition if there has been 
much displacement. The limb should 
then be placed in plaster of Paris or on a 
Gant*8 or other form of excision-splint; 
but the kind of splint is not very material 
if the bones are well secured in good 
position by the pegs in the way described 
above. After convalescence the knee 
should be kept for at least a year in a 
well-fitting leather splint, as there is a 
great tendency for the bone to yield and 
the limb to become flexed. In ankylosis 
io the semiflexed position, in place of 
removing a wedge of bone a curved inci- 
sion may be made through the bone with 
Butcher's saw, and the tibia thus slid 
round the femur into the straight position 
(Fig. 97). By this method no bone is 
removed, and the epiphyses being spared 
there is less danger of a shortened limb, 
excellent results from it in two cases. 

The ankle. — Total excision of the ankle is too rarely required 
in practice to call for a description. The results following it, 
moreover, are so unsatisfactory that in disease of the ankle- 
joint either Syme's operation or amputation through the lower 
third of the leg is nearly always done in preference. Arthrectomy, 
however, where the bones are not extensively diseased, should be 
tried before resorting to the above procedures. The joint may be 
exposed from the outer or inner side or by cutting across the front. 
If the last method is eniployed the tendons and nerves should be 
sutured at the end of the operation. It may also be done by cutting 
ikcross the os calcis from below, as in Pirogoff's amputation, and, 




97. — Line of incision 
in the circular division 
of the femur for anky- 
losis of the knee in 
the semiflexed position. 
A, line of incision ; b 
and c, line of epiphyses. 

I have obtained 
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flexing the foot till the instep touches the leg. The astragalus is 
thus carried forward and the joint entered from behind. At the 
end of the operation the divided portions of the os calcis are 
pegged together. 

DISEASES OF MUSCLES. 

Inflammation and abscess. — Inflammation of muscle, or 
myositis^ may be due to a sprain, partial rupture, or other slight 
injury, or to rheumatism or pycemia, or it may spread to the 
muscle from the surrounding tissues. Except in the pysemic form 
it generally ends in resolution. Signs, — Pain, swelling, rigidity, 
and more or less fever, followed by signs of an abscess should 
suppuration ensue. Treatment, — Rest, an anodyne liniment or a 
belladonna pla«iter to assuage pain and a free incision if pus forms. 

Gtimmata may be met with in muscle in the tertiary stages of 
syphilis. They are said to be specially common in the steruo 
mastoid of infants, the subjects of congenital syphilis ; but it is 
probable that many of the localized swellings in the stemo-mastoid 
of infants are due to partial rupture during birth. 

Atrophy and degeneration of muscle merely require men- 
tion. The chief degenerations are — 1, simple atrophy ; 2, fatty 
degeneration ; 3, granular degeneration ; and 4, waxy or vitreous 
degeneration, fn simple atrophy the muscles merely waste, but do 
not lose their striation, and are capable of being restored to their 
normal condition, whereas the fibres of a degenerated muscle are 
altered in their anatomical structure, and their function is entirely 
and permanently lost. Simple atrophy may occur from many 
causes. It is generally seen in surgical practice as the result of 
long disuse of a limb, as in chronic joint disease, but it is then 
usually associated with some amount of degenerative change. 
Fatty, granular, and waxy degeneration, though sometimes met 
with singly, are more often found combined in the same muscle. 
They occur in acute febrile diseases, scrivener s palsy, progres- 
sive muscular atrophy, infantile paralysis, pseudo-hypertrophic 
paralysis, <bc. 

Hypertrophy of muscle calls for no special remark. A familiar 
example of hypertrophy of the voluntary muscles is seen in the 
limbs of athletes ; of hypertrophy of the involuntary muscles, in 
the muscular coat of the bladder which has become thickened in 
its efforts to overcome the obstruction of a stricture. 

Ossification of muscle may occur as the result of f>artial 
rupture or chronic strain. As examples may be mentioned the 
rider's bone^ or ossification of the adductors, occasionally met with 
in persons who ride a great deal ; the drill bone^ or ossification of 
the deltoid in soldiers as the result of shouldering arms; and the 
ossification of the rectus femoris and other muscles in Charcot's 
disease of the hip-joint. 
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Myositis ossifloans is a rare and chronic congenital affec- 
tion, usually first manifested in boyhood, and seldom seen in 
females. Masses of bone develop in the muscles, chiefly those 
of the back, producing deformity, and eventually impeding 
respiration and so causing death. It is often associated with 
the absence or ill-development of the proximal phalanx of the 
thumb and great toe. The disease is generally fatal in about ten 
jeara. It is believed that the connective tissue of the muscle 
undergoes ossification whilst the true muscle-fibres atrophy, but 
the pathology of the disease is quite obscure, and no treatment 
is of avail. 

Tumours. — Although primary tumours are very rare in 
muscle, nearly all varieties except carcinoma have at times 
been met with. Sarcomata occur, perhaps, the most frequently. 
They generally grow from the connective tissue of the muscle. 
Secondary carcinoma, as in the pectoral is major in cancer of ^ 
the breast, is frequently seen. 

DISEASES OP TENDONS. 

Simple teno-synovitis or inflammation of the sheath of 
a tendon may be acute, subacute, or chronic. It is most 
frequently met with in the subacute J brm and in the extenso rs of 
the thumb and wrist as the res ult of over-eiert ion — a hard day's 
rowing, and the like. In this situation it produces an elongated 
swelling over^ the extensors of the thumb, and is attended with 
pain on p ressur e and movement, and a characteristic creaking 
sensation. In the acute form^ppuration may occasionally occur. 
Trfatment, — Rest on a splin t, painting with tinctureL i)f Jodine, 
and sti^^ping will generally suffice. In the acute variety leeches, 
or free incision if pus forms, and passive movements to prevent J'^**^ 
adhesions. In the chronic, coun ter-irritati on in the form of 
blisters, and pressure by means of strapping followed by elastic 
support. 

Ganglion is a simple or compound cyst formed in connection 
with the sheath of a tendon. It is generally due to continued 
strain or tenosynovitis. A simple ganglion may be produced 
by — I, the dilatation of the synovial sheath ; 2, the cystic 
transfoimation of the cells in the synovial fringes ; and 3, the 
pouch-hke protrusion of the synovial lining of the tendon through 
the fibrous sheath, with the subsequent obliteration of the neck of 
the pouch. Simple ganglia are most common on the extenso r 
tendons at the back of the wrist , but occur in other situations, as 
the front of the wrist and ankle, and on the sheaths of the flexor 
tendons near the web of the fingers. They form snaooth, generally 
g lobula r^ often translucent, tense or semj^-fluctiiating naoveabje 
swellings, evidently in connection with a tendon, and varying 
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in size from a pea to a pigeon's egg. They contain a clear jelly - 
like materia l. The only inconvenience to which they give rise is 
a feeling of weakness in the wrist or fingers ; they are seldom 
attended with pain. Simple ganglia* are sometimes simulated l>y 
pouch-like protrusions of the synovial membrane of the carpus 
and tarsus. The deep attachment of these synovial pouches, 
their non-connection with a tendon, and the concomitant swelling 
of other parts of the synovial membrane are points which 
may serve to distinguish them. Treatment, — They may often 
be broken by pressure with the thumbs ; otherwise they may be 
punctured antiseptically with a tenotome, the skin being drawn 
aside to make the opening valvular, and the contents squeezed 
out. In either case firm pressure must subsequently be applied 
by strapping and a bandage. Should they retill, a second 
puncture may be made, and the interior scarified by the point of 
the tenotome. This failing, the^ cyst should be dissected out and 
the wound carefully united by sutures. 

A compound ganglion consists of the dilatation of the sheath of 
several tendons. It is most common in connection with the flexor 
tendons where they pass under the anterior annular ligament of the 
wrist, and is then spoken of as the polmar bursal ganglion. The 
walls frequently become thickened and villous-like on their internal 
surface, whilst melon-seed-like ^bodies are frequently found free in 
the interior of the ganglion or attached by slender peduncles to 
its walls. The fluid contained in the cyst may be clear and 
serous, or thick and gelatinous, and of a dark chocolate colour. 
These ganglia have lately been described as arising from a 
tuberculous degeneration of the sheaths of the tendons, similar to 
pulpy degeneration of a joint, and the tubercle bacillus has been 
found in some of them. Signs. — A palmar bursal ganglion forms 
a tense elastic swelling, constricted at its centre by the anterior 
annular ligament. The swelling projects both in the wrist and in 
the palm, and occasionally extends along the flexor tendons of the 
thumb and little finger. Fluctuation may be obtained by 
pressing alternately above and below the annular ligament. 
Operative treatment was formerly, and is now, if strict antisej>tic 
precautions are not taken, attended with much risk — such as stiff 
wrist or fingers from the glueing together of the tendons, 
suppuration extending up the planes of the flexor muscles into 
the forearm, acute cellulitis, erysipelas, sapnemia, and pyaemia. 
An incision should be made above and below the annular 
ligament, the melon-seed bodies squeezed out, the walU scra]>ed 
with a sharp spoon, the cavity washed out with an antiseptic 
lotion and closed by sutures. If this is done before suppuration 
has taken place, recovery with complete movement may generally 
be obtained. A splint should be applied till the wound has healed, 
then passive movements and massage. 



Digitized by 



Google 



DISEASES OF TENDONS 277 

Paronychia tendinosa {Thecal abscess), a variety of whitlow, 
is an acute infective inflammation of the sheath of a tendon, 
generally of a finger, more rarely of a toe. It is usually the 
result of inoculation with a septic or infective poison in a person 
who is out of health. It may begin in the sheath of the tendon, 
or in the tissues superficial to the shef«th, or in the periosteum of 
the phalanx. If neglected, very berious consequences may ensue : 
thus— 1, the tendon may die from its blood-supply being cut off 
by the inflammatory effusion ; 2, the suppuration may extend 
into the palm, and under the annular ligament into the forearm ; 
3, the inter-phalangeal joints, the carpal, or the wrist joint may 
become involved in the inflammation and be destroyed ; 4, one or 
more of the phalanges may necrose ; 5, septicaemia or pyaemia 
may ensue. tSif/ns. — Intense and throbbing pain, acute tender- 
ness on pressure, and swelling and induration of the finger, 
followed by a similar condition of the palm, and often by great 
oedema of the back of the hand, which may perhaps extend up the 
forearm. The lymphatics may become tender and inflamed, and 
the Ijmpharic glands in the axilla enlarged. Exhaustion from 
pain and want of sleep, feverish symptoms, and at times signs of 
blood-poisoning may ensue. Diagnosis. — Acute septic inflamma- 
tion of the pulp of the finger is very apt to be mistaken for true 
thecal whitlow. The diagnosis of these two conditions is most 
important, since in the former aftection if free incisions are made 
into the inflamed part, leaving the tendon sheath intact, the 
tendon will be saved, whereas if the aflection is mistaken for 
thecal abscess, and the sheath opened, the septic material will 
invade the sheath, and the tendon will probably be destroyed. 
The history of the case and the severity of the symptoms will 
guide us somewhat, but perhaps the most important sign in dis- 
tinguishing the two aflections is one pointed out by the late Mr. 
Morrsint Baker, viz., *the power or the loss of it on the part 
of the patient of flexing voluntarily the distal phalanx.' In true 
thecal whitlow this power is much impaired or lost, whilst in mere 
septic inflammation of the pulp, although the finger may appear 
hopelessly spoiled, it is * markedly and strongly retained.' 
Treatment, — The chief indication is to relieve tension, and thus 
prevent the strangulation of the vessels and subsequent death of 
the tendon, and the spread of the inflammation into the palm or 
to the periosteum covering the phalanx. For this purpose a free 
incision is generally recommended in the middle line of the 
finger extending into the sheath, or to the bone if the periosteum 
ia affected. Mr. Heath, however, advises that the incisions 
should be made at the side of the finger, but should not in this 
position open the sheath, since if this is done he says the tendon 
invariably sloughs. He opens the sheath by a small incision 
through the palm over the head of the metacarpal bone. Should 
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suppuration occur in the forearm the pus of course must be let 
out by timely incisions. The pain in the meanwhile will be 
greatly relieved by placing the whole forearm for several hours at 
a time in a bath kept at a temperature as high as can be borne. 
Corrosive sublimate or carbolic acid should be added to the water. 
A purge at the onset is generally required, and opium is usually 
needed to relieve the pain. The patient at first should be con- 
fined to a slop diet, but later a stimulating plan of treatment is 
commonly called for. Should any stiffness of the part remain 
after the inflammation has subsided, an attempt should be made 
to overcome it by passive movements, massage, &c. Dead bone 
must be removed when loose, and amputation of the affected 
finger, or even, in severe cases, of the forearm, may become 
necessary. 

DISEASES OF FASCIiE. 

Dupuytren'8 contraotion of the palmar fascia is the only 
affection of the fascise requiring notice. It is more common in 
men than in women, generally begins in middle life, and frequently 
affects "botli hands. It has been attributed to heredity, gout 
and rheumatism, and to habits or occupations necessitating 
pressure in the palm, or flexion of the 
fingers. It is probably of the nature of a 
chronic inflammation, secondary, according 
to Mr Anderson, to inoculation of the 
subcutaneous connective tissue with a 
specific germ which he suggests might gain 
admission by a scratch of the palm by the 
finger-nail. The affection consists in a 
shortening of the prolongations of the 
fascia from the palm on to the sheath of 
the flexor tendons. The tendons them- 
selves are not affected. The contraction 
generally begins in the fascia of the little 
or ring finger as a small rounded fibrous 
nodule, and always at a point where a 
wound from the nail with the finger 
Fio. 98. — Dupuytren'8 clenched might occur, and later may affect 
contraction of the^^l^ ^^^^ ^f ^y^^ middle finger, and at times 
^ ilTst. BaXlo* ^^^^ forefinger and also the thumb. The 
mew's Hospital Mu- affected fingers (Fig. 98) are drawn by tense 
seum.) bands towards the palm, and in severe cases 

may become fixed in contact with it The 
skin being adherent to the fascia, is thrown thereby into transverse 
puckers. The affection may be distinguished from a contracted 
tendon by the latter forming a tight cord, which can be traced under 
the annular ligament, and by the skin in the case of the contracted 
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tendon being free. In contraction of the fascia, moreover, two 
tense bands cau generally be traced to the sides of the finger, 
whereas a contracted tendon is centrally placed. The last 
phalanx is not involved in the contraction of the fascia, but is 
often flexed in a contracted tendon. 

Treatment, — Except in the early stages, when steps should be 
taken to prevent further contraction by suitable splints, elastic 
tension Ac, subcutaneous division of the affected portions of the 
fascia, followed by extension, or the excision of the contracted 
band through an open aseptic incision (Hardie\ method) is 
requisite. Subcutaneous division may be done by single or by 
multiple punctures. The latter is, in my opinion, preferable if the 
subcutaneous method is adopted. The punctures should be made 
opposite the puckers in the skin, not in the creases, to prevent 
the wounds from gaping when the fascia is stretched. One 
should be made in the palm, one near the web of the fingers, and 
one or more at the sides of the finger. An apparatus should be 
worn for many months at night to prevent recontraction. In 
severe cases I have obtained excellent results by the open incision. 
After this method, moreover, there is less liability to recontraction. 

DISEASES OF BURSiE. 

BurssB, wherever situated, and whether existing naturally or 
formed adventitiously, are liable to become acutely or chronically 
inflamed. 

Acute bursitis may occur spontaneously, but is generally 
excited by injury, or undue pressure as from constant kneeling. 
The inflammation comes on rather suddenly, the part appearing 
red, hot, and swollen. It is apt to terminate in suppuration, 
which if timely incisions are not made may become diffuse and 
phlegmonous. Evaporating lotions, an ice-bag or a few leeches 
may, if applied early, check the inflammation ; but a free incision 
must be made as soon as there are signs of suppuration. 

Chronic bursitis is very apt to occur in bursee that are sub- 
jected to continued pressure or irritation, and may lead to several 
distinct conditions. Thus, 1. Bursee may become simply enlarged 
and distended with bursal secretion {simple chronic bursitis). In 
this state they form globular, fluctuating, often translucent, tense 
or flaccid swellings : their walls are but slightly thickened; and 
there is no heat or redness of the skin. 2. They may become 
enlarged, slightly thickened, and distended with a serous or dark 
fluid containing small masses of fibrin resembling melon-seeds. 
This variety is believed to be tuberculous {chronic tuberculous 
bursitis). These melon-seed bodies may be formed from extrava- 
sated blood, fibrinous deposits, or detached portions of thickened 
synovial fringes, and their presence may sometimes be detected by 
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the crackling sensation they give when the bursa is handled. 
Sometimes in place of, or together with, melon-seed bodies, 
fibrous cords are found stretching across the cavity of the bursa. 
3. They may become enlarged and their walls greatly thickened 
by inflammatory infiltration and the deposit of fibrin in their 
interior (chronic fibroid bursitis). A small central cavity may 
remain, or they may be solid throughout. They then appear 
as firm, non-elastic, solid-feeling tumours, and when situated 
over the tuberosity of the ischium, or in front of the patella, may 
cause much inconvenience. 4. Their walls may become the seat 
of gummata {syphMitic bursitis). Hard masses in the walls of the 
bursa are felt, which later as the skin becomes involved present 
the characteristic features of breaking-down gummata, and later 
of tertiary ulcers. 5. Their walls may be infiltrated with urate 
of soda {(/outy bursitis). They then present the signs of gouty 
deposits in other situations and later of gouty ulcers. 

Treatment, — When simply enlarged, painting with the liniment 
of iodine, or strapping, will sometimes disperse them. If this fails 
they should be punctured, the fluid evacuated, and firm pressure 
applied. The bursse containing melon-seed bodies, and believed 
to be tuberculous, should be laid open, thoroughly scraped, and 
plugged with iodoform gauze. When greatly thickened or solid 
they must be dissected out. In the syphilitic and gouty the 
remedies for these affections are required. 

The situaiions in which these various conditions of the bursse 
are most frequently met with are : — over the patella, the house- 
maicTs knee ; over the olecranon, the miner^s bursa ; over the 
tuber ischii, the weaver^ s or coachman's bursa; over the great 
trochanter ; under the semi-membranosus ; under the ligamentum 
patella?, beneath the tendo Achillis, under the deltoid, and under 
the psoas tendon. Adventitious bursee may also be found under 
corns or over points of bone subjected to pressure, as the metatarso- 
phalangeal joint of the great toe (bunion), the outer side of the 
foot in talipes varus, &c. (See Hallux Vcilgus and Talipes,) 

The bursa paiellcB is the one which is most frequently affected, 
and what has been said about diseases of bursee in general applies 
particularly to it. When acutely and diffusely inflamed it may 
simulate disease of the knee-joint, from which, however, it may 
readily be diagnosed by the swelling in the one case being in front 
of the patella and in the other behind it. The bursa under the 
ligamentum paielloe and beneath the tendo Achillis when distended 
causes a swelling on each side of the ligament or tendon, and gives 
rise to much pain on movement and pressure. A few words may 
also be added concerning the bursa beneath the semi-membranosus. 
When enlarged it forms a tense or semi-fluctuating ovoid swelling 
in the popliteal space, but becomes flaccid or disappears altogether 
on flexing the knee. It often communicates with the knee-joint. 
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Counter-irrita-tion or pressure will generally disperse it. If these 
fail the safest course is to dissect out the bursa, ligature the 
pedicle by which it may communicate with the knee joint, and cut 
the rest away. Puncture is attended with much risk ; indeed, I 
have seen several cases in which acute suppuration in the knee, 
necessitating amputation, has followed its incautious employment 
in these bursse. 

DISEASES OF THE ARTERIES. 

ArteritiB or infLammation of the arteries may be acute or 
chronic, 

Aoute arteritis was formerly thought to be of frequent occur- 
rence as an idiopathic affection, but as such it is now known not 
to exist AcuUf traumatic arteritis, however, is very common, 
occurring as it does in the simple or plastic form in the process of 
healing of an artery after injury or ligature, or from the presence 
of a non-infective thrombus ; whilst as a septic, infective, or suppura- 
tm affection it is occasionally met with as the result of the appli- 
cation of a septic ligature, the extension of septic or infective 
inflammation to an artery from the surrounding tissues, or as the 
result of the presence of a septic or infective embolus brought by 
the blood-stream from a like iuflammation of a distant part, as the 
heart in ulcerative endocarditis. Plastic or adhesive arteiitis has 
already been discussed under the Healing of Arteries. Of septic 
and infective arteritis all that need be said here is that when due 
to a septic ligature or to extension from the surrounding tissues 
it may lead to the softening and giving way of the arterial 
valla, and, unless a clot forms above and below, to hiemorrhage ; 
whilst when due to an embolus it may lay the foundation of an 
aneurysm, or more rarely, may lead to the rupture of the vessel. 
It is believed to be the chief cause of spontaneous aneurysm 
in children. 

Chronic arteritis, familiarly known as atheroma, mainly affects 
the deeper layers of the intima, not, as a rule, the other coats. 
Hence it is often spoken of as endarteritis. It is the commonest 
disease of the arteries, and to some extent is generally present in 
persons over forty. It is most firequent in the aorta and large 
▼easels, that is, in those containing the greatest amount of yellow 
elastic tissue, and is more often met with in the arteries of the 
lower than in those of the upper limb. Patches of atheroma are 
particularly common at spots where a large vessel bifurcates or 
gives off a large branch, since in such situations the vascular 
tension is increased. 

CauM*s, — Mechanical strain or vascular tension is looked upon 
as the most frequent exciting cause. Thus atheroma is attributed 
to— 1, occupations necessitating severe and prolonged exertion ; 
2, the abuse of alcohol, which produces an increased and forcible 
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action of the heart; 3, chronic Bright's disease, in which the 
blood-pressure, in consequence of capillary fibrosis or spasm of the 
arterioles, is increased ; 4, plethora, in which the arterial tension 
is also raised ; 5, syphilis, which is attended by fibroid change in 
the small vessels and consequent increased vascular tension ; and 
6, gout, in that it may produce Bright's disease. In addition, 
however, to the increased vascular tension, to which the above- 
mentioned conditions may give rise, gout, syphilis, and alcohol 
may also lead to primary degenerative changes in the coats of the 
arteries in common with the degenerations they induce in the 
tissues generally throughout the body, and hence, together with 
advancing age, and the male sex, men being more exposed to 
mechanical strains than women, may be looked upon as predis- 
posing as well as exciting causes. 

Pathology. — Arteritis begins as a small-round-cell infiltration of 
the deeper layers of the intima — those next the muscular coat. 
This gives rise to characteristic greyish-whitCj slightly-elevated, 
tough, semi-gelatinous patches on the inner surface of the vessel. 
The patches, which frequently begin around the entrance of small 
lateral branches, increase by their edges, and by coalescing with 
other patches, produce extensive tracts of the disease. The inflam- 
matory infiltration in consequence of the absence of new vessels, 
may undergo — 1, fatty ; 2, calcareous ; or 3, fibroid degeneration. 
1. The patches formerly grey become yellowish- white, breaking 
down into a cheesy mass or completely liquefying into a puriform 
fluid consisting of fatty dibris^ cholesterine-crystals, and minute 
oil-drops. The layers of the intima next the blood are at first 
continued unbroken over the fatty patch, which is then called an 
atheromatous abscess. These layers, however, may subsequently 
give way, leaving the softened and fatty mass in contact with the 
blood (the atheromatous ulcer). Portions of the fatty material 
may now be washed away by the blood-stream and become lodged 
in some of the smaller arteries and capillaries, where they seldom, 
however, do any harm, as the emboli are non-infective. At times, 
however, a larger vessel may become plugged, when gangrene 
may ensue. As the atheromatous material is washed away by 
the blood, fibroid thickening of the external coat and sheath of 
the artery takes place opposite the base of the ulcer, so preventing 
perforation of the artery ; but as the new tissue is very inelastic 
it is liable to yield to the pressure of the blood and an aneurysm 
occur. 2. Instead of the patch undergoing fatty softening, lime 
salts may be deposited in it. This secondary calcification must be 
distinguished from the primary calcification to be shortly men- 
tioned. The intima may be continued over the calcareous patch, 
or it may break away, leaving it exposed to the blood-current, 
thus constituting a nidus for the deposition of fibrin and the 
formation of a thrombus, portions of which again in their turn 
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may be washed away by the blood and form emboli. 3. The 
small-cell- infiltration in the inflamed patch instead of undergoing 
either of the former changes may advance to the production of 
fibrous tissue, and dense JiSroid thickening result. 

Tkf fffgcts of chronic arteritU. — 1. The artery may become 
dilated, elongated, and tortuous ; 2, it may yield at the athero- 
matoua patch, producing an aneurysm; and 3, it may rupture 
under violence. In addition to the above efifects depending upon 
the loss of elasticity of the vessel, thrombosis and eriibolism may 
occur as already stated, and give rise to gangrene, aneurysm, or 
nipture. 

Sijns, — Except in the superficial vessels, where atheroma is 
productive of rigidity and a tortuous condition of the artery, it 
gives no special evidence of its presence. 

Syphilitio arteritifl is the term applied to a fibroid change 
occurring chiefly in the smaller arteries during the later stages of 
syphilis. It is most common in the arteries of the brain. The 
change consists in an extensive infiltration of small round cells, 
which later become developed into an imperfect fibrous tissue. 
The inner coat is chiefly affected, and becomes greatly thickened, 
so that the lumen of the vessel is almost or entirely obliterated. 
The outer coat is likewise implicated, but to a less extent, while 
the muscular coat either escapes, or is merely encroached upon by 
the cells infiltrating the inner coat. The disease is very chronic, 
and may terminate in thrombosis, or may lead to the formation 
of an aneurysm. 

ObliteratiTe arteritiBy so called, is a rare disease, characterized 
by great pain spreading up the course of the artery, loss of pulse 
iu the vessel, and often gangrene of the part supplied by it. Its 
pathology is now known to consist in a thickening of the intima, 
but the cause, although attributed to syphilis, is unknown. 

Primary degeneration of arteries. — We have already seen 
that fatty, calcareous, and fibroid degeneration may follow chronic 
endarteritis. These changes may, however, occur as primary 
affections, and may next be considered. 

Primary fatty cUgeneration begins in the superficial layers of 
the intima, ioomediately under the endothelium. It takes the form 
of yellowish-white patches, very slightly projecting into the vessel. 
The patches can be readily stripped off from the deeper layers, 
which when thus exposed are found healthy; whereas, in athe- 
ronm, it is the deeper layers which are the seat of the disease. 
The disease is attended with no signs, and is of little practical 
interest 

Primary calcification is of more importance. It should be 
distinguished from calcification occurring as a secondary change 
in endarteritis. Primary calcification begins in the cireular 
muscular fibres of the middle coat, and is more conmion in the 



Digitized by 



Google 



284 DISEASES OF SPECIAL TISSUES. 

smaller than in the larger arteries, and in those of the lower than 

in those of the upper extremity. It is a disease of advancing age, 

and is a frequent cause of senile gangrene in that tlie arteries are 

converted into rigid tubes and the circulation through them is 

in consequence greatly impeded. Thrombosis, 

moreover, is ver} liable to occur, but aneurysm 

is exceedingly uncommon, since the arteries are 

rigid and do not yield to the blood-current as 

do arteries weakened by atheroma. In primary 

calcification the lime salts are deposited in the 

circular nmscle fibres in the form of rings (Fig. 99) 

instead of in irregular patches as in secondary 

calcification following atheroma. 

Fifrroid degeneration, — Fi>r a description of tliis 
a work on Medicine must be consulted. 

ANEURYSM. 

An aneurysm is a tumour containing blood and 
communicating with the interior of an artery. 
Aneurysms may be divided into two main classes, 

p og p. the spontaneotis, which are the result of disease 

calcification of ^^ ^^6 arterial walls, and the traumatic, which 

arteries. (St. are due to a direct injury of the artery and extra- 

Fartholomew's vasation of blood into the tissues. Here the 

^ImT^ ^"^ spontaneous only will receive attention. The 

traumatic are dcfecribed under Injuries of Arteries 

(page 205). 

Spontaneous Aneurysm. — Cause. — Aneurysms are most 

common at that age when the coats of the arteries are liable to be 

weakened by disease whilst the muscular system is still vigorous, 

and are chiefly met with among those whose occupations subject 

them to sudden or irregular strains. Hence the frequency with 

which they occur in soldiers, sailors, and the labouring classes, and 

in men rather than in women. The ch'iet predisposing causes are — 

1, atheroma, whereby the coats of the artery are softened and 
unable to resist an increased expansile pressure of the blood ; and 

2, enU)olism, which may lead to inflammatory changes, and con- 
sequent weakening of the arterial walls immediately alwve the 
embolus. Thus the conditions which induce athei-oma and 
embolism may also be considered as predisposing causes of 
aneurysm. Of these, however, syphilis, the abuse of alcjhoK 
continued vascular strain, and ulcerative endocarditis may be 
especially mentioned. Syphilis is by far the most common cause 
of aneurysm in women. The exciting causes are such as produce 
the rupture or yielding of the diseased coats, either (a) by direct 
mechanical violence, or {b) by increased blood-pressure in the 
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yesael owing to violent and sudden action of the heart and obetruo- 
tion bj muscular contraction of the capillary flow. Hence bli»ws 
or strains, mental emotion, and violent and sudden exei-tion of all 
kinds may be mentioned as exciting causes. 

Process o/farmation. — An aneurysm may be formed in several 
ways:— 1. By the simple dilatation of a diseased portion of an 
artery due to the yielding of the softened coats to the expansile 
force of the blood-current. 2. By the giving way of the internal 
and middle coats at the diseased spot, and the yielding of the 
external coat to the force of the blood. This is the commonest 
way in which an aneurysm is formed. The elastic fibres of the 
internal coat as the result of the atheroma soften and break 
down, the middle coat gives way, and the external coat, unable to 
resist the blood-pressure, is bulged out, foiming the sac of the 
aneurysm. 3. By the giving way of all the coats at the diseased 
spot and escape of the blood into the tissues which become con- 
densed around it to form a sac. 4. By the giving way of the 
external and middle coats, and the protrusion of the internal coat 
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Fio. 100. — DUgram iUastrating the structure of an aneurysm. 

through them (very rare) ; and 5. By the giving way of the 
internal and part of the middle coata, and extravasation of the 
blood between the layers of the middle coat. 

Structure of an aneurysm. — An aneurysm consists of a sac and 
its contents. The sac may consist — (1) of all the coats of the 
artery. Fig. 100, a and b; (2) of the external coat only, Fig. 100, c ; 
(3) of condensed tissues external to the artery. Fig. 100, f ; (4) of 
the internal coat only (very rare). Fig. 1 00, D ; (5) of the separated 
layers of the middle coat, between which the blood has been 
forced, with the external and internal coats on either side {dissect- 
ing aneurysm) y Fig. 100, e. The practical point, however, to be 
borne in mind, is that it is only while the aneurysm is small, and 
then by dissection alone, that these distinctions can be made ; and 
that as the aneurysm increases in size the tissues around become 
condensed and blended with the sac, which may finally be formed 
almost or entirely of these tissues and of new fibrous tissue produced 
by the chronic inflammatory process set up in them. The contents 
of the sac. — When an aneurysm is first formed, the sac only 
contains fluid blood ; fibrin, however, is gradually deposited from 
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the blood in concentric layers upon the internal surface of the sac, 
so that after it has existed some time, the contents are partly solid 
laminated fibrin, and partly coagulated and fluid blood. Next 
the wall of the sac the fibrin is laminated, firm and compressed, 
and of a yellowish-white colour ; but towards the mouth of the 
sac it becomes softer and moister, and of a reddish colour ; whilst 
that in contact with the fluid blood merely resembles ordinary 
blood coagulum. In an aneurysm that has been cured, the whole 
sac will generally be found thus filled with laminated fibrin 
(active clot), which has been aptly likened to the appearance 
presented by the section of an onion (Fig. 101). Where the cure 
has taken place in a few hours, it is probable that the greater 



Fio. 1 '1. — Laminated appearance of the clot filling a consolidated aneurysm of 
the arch of the aorta. (St. Bartholomew's Hospital Museam.) 

part of the material filling the sac is merely blood coagulum 
l/tassivf clot)y as in such instances the time would probably be too 
short for fibrin to be deposited. 

Cla498iflcation. — Spontaneous aneurysms may be divided into 
the fusiform, the sacculated, and the dissecting. 

1. A fusiform aneurysm is a dilatation of the whole circum- 
ference of a portion of an artery. The sac consists of all three 
coats, and is continuous with the lumen of tbe artery at each end 
(Fig. 100, a). The dilated port'on of the artery is also elongated, 
as is well seen in aneurysms of the arch of the aorta, where, in 
consequence of such elongation, the three primary branches are 
much further apart than normal (Fig. 101). . Fusiform aneurysms 
are most common in arteries that contain much yellow elastic 



Digitized by 



Google 



CLASSIFICATION OF ANEURYSM. 287 

tissue, as the aorta and its 
primary branches and the con- 
tiguous portions of the iliac and 
femoral arteries. They often 
attain a large size, and after 
they have existed some time 
frequently become sacculated 
from the unequal yielding of im 
their walls. The walls them- 
selves, though sometimes 
thinned, are more often 
thickened, and are highly 
atheromatous. Laminated 
fibrin is seldom found in them, 
as the circulation does not as 
a rule become sufficiently re- 
tarded toallow of its deposition. 
2. A 9acculattd aneurysm is 
one in which dilatation occurs 
in part of the circumference 
of the artery only (Fig. 100, 
B, c, and d). It may consist 
of all three coats ; but much 
more often the internal and 
puddle coats give way, and 
it is formed of only the 
external coat, or after it has 
existed some time, chiefly of 
fibrous tissue formed by the 
inflammatory condensation of 
the tissue around. According 
as all three coats are or are 
not present, the aneurysm was 
formerly spoken of as true or 
/a^. As, however, it is only 
the smallest aneurysms that 
cau consist of all three coats, 
the true aneurysm could 
hardly he said ever to occur, 

Fig. 102. — A dissecting aneurysm of 
theaorta. The internal and middle 
«»t have giren way one inch above 
the valves, and the blood has 

separated the outer coat from the middle the whole leng h of the aorta 
»nd has extended between the coat« of the left common and external iliac. 
K. External coat, M. middle coat, int. internal coat. (St. Bartholomew s 
Hospital Museum No. 1464, a and h.) 
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and all sacculated aneurysms were then called false — ^the absurdity 
of which is self-evident As these aneurysms increase in size, the 
sac comes to consist almost entirely of the tissues around. Whilst 
they are still enclosed by one of the coats of the artery, they are 
sometimes called circumscribed , and after all the coats have given 
way, consecutive or diffused (Fig. 100, p). As the term diffused, 
however, is sometimes applied to a leaking or ruptured aneurysm, 
it had better be discontinued. Nearly all sacculated aneurysms 
when they have existed some time, are of the consecutive variety, 
and ususJly contain a considerable amount of laminated fibrin. 

3. A dissecting anewysm is one in which the internal coat of the 
artery and part of the middle coat have given way, and the blood 
has been forced between the two layers of the middle coat for a 
variable distance parallel to the course of the artery (Figs. 100, k, 
and 102). It is most frequent in the arch and thoracic portion of 
the aorta. The blood may remain between the layers of the 
middle coat, or it may escape through a rupture of the external 




Fio. 103. — Diagram to show methods of spontaneous cure of aneurysm, a. oy 
Uminated fibrin {active clot)^ b. by plugging of artery below, c. by pressure of 
aneurysm on artery above mouth of sac, d. by plugging of mouth of sac and 
formation of ordinary coagulnm {passive dot). 

coat into the tissues around, or through a rupture of the internal 
coat lower down the course of the vessel into the lumen of the 
artery. 

Terminations. — An aneurysm may terminate in spontaneous 
recovery or in death. 

Spontaneous recovery may take place : — 1. By the gradual deposit 
of fibrin from tfie blood in a laminated manner on the walls of the 
sac, so that the aneurysm is completely consolidated (Fig. 103, a), 
and subsequently by condensation and shrinking becomes con- 
verted into a small nodular mass of fibrous tissue. The artery 
under such circumstances may remain pervious, or become con- 
verted into a fibrous cord as far as the first collateral branch above 
and below the seat of the aneurysm. Such a favourable termina- 
tion may be brought about by the retardation of the blood current 
induced by — (a) the lowering of the heart's action ; {h) the pressure 
of the aneurysm on the artery above its opening into the sac 
(Fig. 103, c) : (r) the partial blocking of the mouth of the sac with 
a piece of detached coagulum ; {d) the impaction of a piece of clot in 
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the artery below the mouth of the stic (Fig. 103, b) ; (e) the pressure 
of another aneurysm or of a tumour upon the artery above the 
sac or on the sac itself ; (/) the aneurysm rupturing, and the 
effused blood compressing the artery leading to the aneurysm. 
2. By the fiUing of the sac with ordinoi'y coagulum, t/u; passive 
dot as it is called, in contradistinction to the deposit of 
laminated fibrin {the active clot). This coagulation of the blood in 
the sac may be brought about by — (a) the complete blocking of the 
mouth of the sac by a piece of detached clot (Fig. 103, d), or (6) the 
complete plugging of the artery above 'and below the aneurysm. 
The clot may then undergo the ordinary changes that occur in the 
80-called organization of blood-clot and be converted into fibrous 
tissue. 3. By the inflammation and sloughing of the sac and the 
plugging of the artery above and below with clot and the 
subsequent changes described under the spontaneous arrest of 
hsemorrhage. 

A fatal termination may be brought about by — 1, rupture of 
the sac ; 2, inflammation and sloughing of the sac attended by 
hajmorrhage ; 3, pressure upon important parts ; 4, gangrene due 
to the oljstniction to the circulatlou in consequence of the large 
Mze of the aneurysm, or to the plugging of a large vessel by a 
portion of detached clot ; 5, general constitutional disturbance. 
Rupture when it occurs into a serous cavity is generally by a rent or 
fifflure.; into a mucous canal, by a small round ulcerated opening ; 
on to a cutaneous surface, by sloughing of the skin covering the 
sac In the first case the rupture is generally rapidly fatal from 
excessive hsemorrhage ; in the last two, as a rule, only after 
repeated haemorrhages, the slough having at first a tendency to 
cause the coagulation of the blood and block the opening. 

Pressure-effects, — The pressure of the sac of an aneurysm may 
cause — 1, inflammation and condensation of the parts around 
which thus become blended with the sac ; 2, diminution or oblitera- 
tion of the lumen of a large vein ; and hence 3, oedema and dilata- 
tion of the superficial veins ; 4, irritation or interruption of the 
conducting power of nerves giving rise to pain, spasm, or paralysis ; 
5, erosion of the bones (Fig. 105), and, to a less extent, the 
cartilage ; 6, obstruction of the oesophagus, trachea, or thoracic duct. 
Effects on the circulation. — Hypertrophy of the left ventricle of 
the heart ; obstruction of vessels and enlargement of the 
anastomotic channels ; syncope ; and gangrene. 

Symptoms and signs of external aneurysm. — Attention 
i» usually first drawn to the disease by pain, swelling, and a feeling 
of muscular weakness, or by a stiftness in a joint On examination 
a tumour is discovered in the course of the main artery. It 
pulsates, and the pulsation is expansile, that is, on placing the 
hand upon the aneurysm, it is felt at each systole of the heart to 
eolai^e in every direction, or if the hands are placed on either side 
w. u 
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of the tumour, they are seen to be slightly separated at each 
pulsation. If the artery on the cardiac side of the tumour can be 
compressed, the pulsation of the tumour is felt to cease, and the 
tumour itself to become perceptibly smaller and less tense. On 
cessation of the pressure, however, it quickly fills again in two or 
three forcible pulsations, and resumes its former characters. On 
raising the limb the pulsation is less forcible ; on lowering the 
limb more forcible, the tumour at the same time becoming more 
tense. The pulse below the tumour is smaller on the affected than 
on the sound side, and a sphygmographic tracing, if taken, shows 
the pulse is delayed on the diseased side and diminished in force, 
the tracing being less abrupt in its rise and more rounded, the 
dicrotic notch being generally absent (Fig. 104, b). On listening 
with the stethoscope, a bruit is heard in most cases. In conse- 
quence of pressure on the vein corresponding to the artery, there 
is often oedema of the part below, and sometimes varicosity of the 
superficial veins. 

In internal aneurysms^ no tumour may be felt ; the signs are 

A-JvJVJV. 



Fiu. 104. — Sphygmographic tracing of the pnlse in an artery below an 
aneurysm (b) compared with that of the pulse on the sound ride (a). (After 
Mahomed.) 

then often obscure, and the diagnosis will depend upon the effects 
the aneurysm produces by pressing upon important parts. Thus 
in thoracic aneurysms, there may be pain, dyspnoea, dysphagia, 
cough, aphonia, dilatation of the pupil on one side, enlargement 
of the superficial veins, and oodema of one arm ; signs readily 
explainable by the pressure on the nerves, trachea, bronchi, 
oesophagus, and ai-teries and veins of the thorax. 

The signs of an aneurysm undergoing spontaneous cure are usually 
obvious. The tumour decreases in size, becomes harder, and the 
pulsation in it gets gradually less and finally ceases. At times 
a rapid cure may ensue ; the pulsation then ceases suddenly, and 
the tumour is felt to be hard, the patient often complaining of great 
pain at the moment of consolidation. 

l^he signs of a leaking aneurysm,, i.e., an aneurysm in which 
blood is beginning to be slowly effused into the tissues, are as 
follows :— The pulsation is less distinct, the outline of the tumour 
less circumscribed, the growth progressive, and the pressure- signs 
are more urgent. 

T/ie signs of sudden rupture of an aneurysm, — I. If the rupture 
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is into a serous cavity, the signs are those of internal haemorrhage, 
rapidly followed by death. If into a mucous canal, there will be 
sudden haemoptysis in the case of the trachea or a bronchus, heema- 
temesis in the case of the oesophagus (Fig. 105) or stomach, meleena, 
if the patient lives long enough, in the case of the intestines. 3. If 
the blood is effused into the tissues, there will be pain, faintness, 
loss of pulsation and bruit, rapid increase in the size of the swelling, 
oedema, coldness, and cessation of the pulse in the parts below, 
followed by increasing syncope from loss of blood, or if death does 



Pio. 105. — Lai^e aoearysm of desceDciing aorta, which has ruptured into the 
cMophagOB and has eroded the bodies of the dorsal Tertebrs. A. Arch of aorta. 
AH. AneuryBm partially filled with laminated clot. b. Trachea, o. (Esophagus. 
y. Left ventricle of heart. (No. 1502a, St. Bartholomew's Hospital Museum.) 

not soon occur, by gangrene. 4. Rupture externally is very rare ; 
the signs are evident. 

I>iagno8i8. — An aneurysm may have to be diagnosed from 
simple dilatation of an artery, an abscess or tumour over an 
artery, a pulsatile tumour of bone, and enlargement of the thyroid 
gland. In a dmpU dilatation^ there is an absence of bruit. In an 
absce»9 or tumour over an artery, the pulsation is not expansile, 
there is no bruit, and the swelling is not emptied or made less tense 
on compressing the artery above. A tuniour can often be lifted 
from the vessel. In the case of an abscessy there will probably be 
a history or signs of previous inflammation. In a tumour raising 
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an artery over it, the pulsation is only felt in the course of the 
artery, and there is no expansile pulsation in the swelling. In 
jmUatile tumour of hone, the pulsation is not equally expansile all 
over ; and although pulsation is stopped on compressing the artery 
above, the swelling does not become smaller like an aneurysm, or 
refill on removal of the pressure in two or three beats of the heart. 
Portions of expanded bone may also be felt in parts of the tumour, 
and there may be glandular enlargement and other signs of 
malignancy. From an enlarged thyroid gland, a carotid aneurysm 
may be distinguished by the gland moving with the larynx on 
deglutition. In very rare instances there may be no pulsation in an 
aneurysm. I have met with such a case myself. The diagnosis 
from a cystic or a solid tumour is then very difficult if not impossible 
without an exploratory incision. 

Treatment. — In no disease, perhaps, has an accurate know- 
ledge of its pathology done more to ensure success in treatment 
than in aneurysm. The older surgeons, believing that the clot 
possessed vicious properties, directed their efforts to the emptying 
of the sac : and it was not until the fact became fully recognized 
that Nature's method of curing an aneurysm was by filling the 
sac with organizable clot, that the lamentable results attending 
the treatment of aneurysm in olden tipies gave place to the 
brilliant successes of modem surgery. The treatment at the 
present day is therefore directed rather to aiding or promoting 
Nature's efforts than to thwarting them. Thus, the modem 
surgeon, by means of rest, low diet, recumbency, and certain 
medicines, endeavours to lessen the force of the blood-current 
through the sac, and thus to aid Nature in the deposition of 
laminated fibrin. By compression or ligature of the artery 
between the aneurysm and the heart he aims at diminishing 
the flow of blood through the artery leading to the aneurysm, 
and in this manner seeks a like result. By manipulation and the 
use of the distal ligature, he endeavours to copy the method of 
spontaneous cure that is sometimes brought about by the plugging 
of the artery l)eyond the aneurysm ; by flexion, he imitates 
Nature's method of cure by the pressure of the aneurysm itself on 
the artery either above or below the sac ; whilst by excision he 
may be said in a sense to adopt the occasional method of spon- 
taneous cure seen in the sloughing away of the whole aneurysm. 
The treatment of aneurysm, therefore, may be di\ided into the 
medical or general, and the surgical or local. 

Medical treatment. — Both internal and external aneurysms have 
been cured by medical treatment alone. Indeed, in some forms of 
internal aneurysm, it is the only means at our command. In 
external aneurysms, however, local treatment in addition is nearly 
always expedient or necessary. Absolute rest, both bodily and 
mental, should be enjoined ; the patient must lie in bed, and 
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must not move for any purpose whatever, not even to feed himself. 
The diet should be limited in quantity, unstimulating but nutritious 
in quality, and the fluid portion restricted as much as possible. 
The following diet scale is advised by Mr. Jolliffe Tufnell : — 
Bread and butter, 4 ozs. ; meat, 3 ozs. ; potatoes, 3 ozs. ; 
fluid, 8 ozs. in the twenty-foiu* hours. Small repeated bleedings, 
where there is excessive action of the heart, or the patient is 
plethoric, may occasionally be useful. Medicines seem to have 
little efficacy, but iodide of potassium in large doses, aconite, 
digitalis, and such purgatives as jalap and acid tartrate of potash 
are Veoommended, either for promoting the coagulation of the 
blood or for lessening the force of the heart's action. Where there 
is a history of syphilis, iodide of potassium should certainly 
be given. For debilitated and anaemic patients iron should be 
substituted for iodide of potassium, and a more generous diet 
allowed. 

Surgical treatmetU, — In suitable cases of external aneurysm 
pressure, when it can be applied between the aneurysm and 
the heart, may first be tried, aided in some situations by 
the method of flexion. But these failing, or appearing unsuit- 
able, the artery should be tied, if practicable, on the proximal 
side, or the whole aneurysm may be, under certain circumstances, 
excised. Where pressure or ligature cannot be used on the 
proximal side, as, for instance, in aneurysms at the root of 
the neck, it becomes a question whether we should try 
distal pressure or ligature, scratching the wall with needles 
(Mactwen's method^ manipulation, galvano-puncture, coagulating 
injections, or the introduction of wire or horsehair ; or fall back 
on medical means alone. In some varieties of traumatic aneurysm, 
and in certain forms of aneurysm, as gluteal, where a ligature of 
the artery at a distance from the sac is attended with excessive 
risk, it may even be expedient to resort to the old method of 
opening the sac, turning out the clot, and securing both ends of 
the bleeding vessel by ligature. Each of these methods requires 
discussion. Before resorting to surgical methods, however, the 
circulation through the aneurysm should have been previously 
quieted as much as possible by rest, recumbency, restriction of the 
diet, and regulation of the secretions. Where the aneurysm is 
on an arter}^ of the lower extremity, any eml)arras8ment of the 
venous circulation and consequent o&dema that may be present 
should be lessened or removed by elevating and lightly bandaging 
the limb. The skin of the foot and leg, as well as the site for the 
intended operation, should be rendered aseptic and enclosed in an 
antiseptic dressing, so that should gangrene occur sepsis may be 
prevented. The whole limb up to the spot selected for ligature 
should then be well swathed in cotton wool and flannel bandages. 

Ptessure. — This method of treating aneurysm was known to 
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the older surgeons, but in consequence of their efforts being 
directed either to the emptying of the sac by direct pressure upon 
it, or to the obliteration of the artery leading to it by adhesive 
inflammation, it was attended with such unfavourable results that 
it fell into disuse. To the Dublin surgeons, who recognized the 
fact that it was not necessary to obliterate the artery in order to 
cause consolidation of the aneurysm, is due in chief part the credit 
of reviving treatment by pressure. The object of pressure as now 
employed is to produce consolidation of the aneurysm by the 
formation of either a laminated or an ordinary coagulum. The 
methods of bringing this about may be considered under 1, direct 
pressure on the aneurysm ; and 2, indirect pressure, either on the 
artery above, on the artery below, or on both simultaneously. 

1. Direct pressure is now seldom used, except in as far as flexion 
may be considered as in part a method of direct pressure, although 
several successful cases have of late been reported. It will not 
receive further notice. 

2. Indirect pressure^ whether applied to the artery above, the 
artery below, or to both at the same time, may be considered 
under the heads of (a) Digital pressure. (6) Instrumental pressure, 
(c) Pressure by Elsmarch's bandage, (d) Pressure by flexion of 
the limb. 

(a) Digital pressure^ where it can be applied to the artery on 
the proximal side at some distance from the sac, is a safe method 
of treating an aneurysm ; and it is the one which may first be 
tried, if skilled assistants can be obtained. There are some sur- 
geons, however, who, now that the healing of the wound for the 
ligature of an artery can practically be assured by the first 
intention, prefer ligature to pressure as the more certain method. 
The advantages claimed for digital pressure are — 1, that it causes 
less pain than other forms of pressure ; 2, that the artery can be 
compressed with little or no interference with the venous circula- 
tion ; 3, that it is less liable to injure the tissues ; and 4, that in 
common with other methods of pressure, it does not expose the 
patient to the dangers of an open wound. Pressure-treatment 
requires a relay of intelligent assistants, acting in pairs and alter- 
nately compressing the artery for about ten minutes at a time. 
Whilst one presses the artery, the other should have his hand on 
the aneurysm, to ascertain if pulsation is being properly controlled. 
The fingers of the one assistant should not be removed till the 
other has taken his place, as the artery must on no account escape 
compression for a single moment. The pressure of the fingers 
may be aided by a shot-bag, and the spot at which pressure is 
applied may be slightly varied from time to time. Opinions differ 
as to whether the circulation should be completely, or only 
partially,' stopped through the artery, and whether the pressure 
should be continued both day and night, or only during the day. 
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Aneurysms have been cured by digital pressure in a few hours, 
but some days are usually necessary ; and to obtain success, much 
care and attention to detail is required. 

(b) Instrumental pressure may be applied so as only partially to 
control the circulation through the artery, and thus induce the 
gradual obliteration of the aneurysm by the deposit of laminated 
fibrin in the sac {slow pressure) ; or it may be applied so as to 
completely control the flow of blood through the vessel, and 
induce rapid coagulation in the sac (rapid pressure). The latter 
method can only be done under an anaesthetic, but has been 
attended with some brilliant results, especially in cases of 
abdominal aneurysm. As a rule for external aneiuysms, how- 
ever, the milder measures will suffice, and it is a question if 
these fail whether it is not better treatment to ligtiture the 
artery than subject the patient to further attempts at cure by 




Fw. 106.— De Carte's Fio. 107.— Lister's ab- 
toumiqnet. dominal tourniquet. 



Fig. 108.— Skey'fi 
tourDiquct. 



rapid pressure. Both kinds of pressure may be applied by one or 
other of the many forms of compressors and tourniquets which 
have been invented for the purpose (Figa 106, 107, and 108). It 
is better, when possible, to apply the pressure to one artery, 
though slightly varying its position, than to change from one 
artery to another, as from the superficial to the common femoral, 
since by so doing different sets of anastomosing arteries are 
enlarged, and the collateral circulation may become too free. 

Cases unsuitable for pressure. — 1. Where the aneurysm is of 
very large size, or is rapidly increasing. 2. Where the sac is 
thin, contains but little fibrin, and appears likely soon to burst. 

3. Where there is much oedema from venous obstruction. 

4. Where the patient is of an irritable disposition, is intoleran 
of pain, or has been addicted to the abuse of alcohol. It is 
considered by some that even if pressure fails good may have 
been done by causing a deposit of fibrin in the sac, and by enlarg- 
ing the collateral vessels. By others these advantages are thought 
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to be outweighed by the irritation and disappointment to the 
patient of faihire, and the bruising and injury of the tissues at 
the situation where the artery will have to be tied. Moreover the 
enlargement of the collateral vessels may endanger the sul)sequent 
success of the ligature by leading to recurrent pulsation in the sac 

(c) PrpMure by Esmarch^s bandage {Relds nieiJiod) aims at 
simultaneously compressing the artery above and below the 
aneurysm, and thus causing the blood contained in both the 
aneurysm and the artery to coagulate. The elastic bandage, in 
the case of popliteal aneurysm in which this method of compres- 
sion has most often been used, should be evenly applied from the 
foot as far as the aneurysm ; a turn should be then made over the 
tumour, so as only lightly, if at all, to compress the sac, and the 
bandaging then continued firmly half-way up the thigh. The 
bandage should be kept on for an hour to an hour and a half. 
The elastic cord should not be used at all. On removing the 
bandage digital pressure should be kept up on the main artery 
from thirty-six to forty-eight hours, so as to control the circulation 
and prevent the clot, while still soft, from being washed out of the 
artery and sac. The patient must be placed under an ansDsthetic 
during the use of the bandage, as it causes great pain. Many 
cases have been cured by this method ; but on the other hand 
there have been many failures, and it is far from being unattended 
with danger. Thus, gangrene of the limb and rupture of the sac 
have ensued, and aneurysms of internal arteries have been pro- 
duced apparently by the prolonged increase of blood-pressure in 
the rest of the arterial system. 

{(1) Pressure by fiexion (HarCs metJiocC) consists in flexing the 
limb so as to compress the artery by the aneurysm in imitation of 
that form of spontaneous cure which is brought about by the pres- 
sure of the aneurysm itself on the artery above and below. It is 
obviously applicable to aneurysms in but very few situations, and 
has been most successful in those of the popliteal artery. It may 
be used either alone, or in conjunction with digital or other pres- 
sure, or with medical treatment. This treatment causes much 
pain, and can seldom be endured. 

Ligature, like pressure, is a very old method of treatment, but 
to Anel and John Hunter is due the credit of having placed it on 
a scientific basis. The older surgeons laid open the sac and turned 
out the clots, and endeavoured to staunch the hajmorrhage by 
ligaturing the artery above and below the aneurysm. Antyllus, 
it is true, applied his ligatures before opening the sac ; but it was 
not until centuries afterwards that Anel recognized the fact that 
it was unnecessary to open the sac at all, and tied the artery 
immediately above the aneurysm. Many years later Hunter 
])erceived that the more or less complete stoppage of the circula- 
tion obtained by Auel's method was not necessary, and that the 
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ligature of the artery close to the sac was attended with the risk 
of secondary hcemorrhage and inflammation of the sac. He there- 
fore applied his ligature at a distance from the aneurysm, where 
he believed moreover that the artery was likely to be in a healthier 
condition. For aneurysms so situated that a ligature cannot be 
placed on the cardiac side, Brasdor proposed tying the trunk of 
the artery on the distal side of the aneurysm ; whilst Wardrop 
suggested tying one or two of the terminal branches of the artery 
on the distal side of the aneurysm where neither Brasdor 's opera- 
tion nor the proximal ligature was applicable. Hence ligature for 
aneurysm may be applied (Fig. 109), 1. On thb proximal side 
of the aneurysm either at a distance {Hunter's method) or imme- 
diately above it (A tiers method). 2. On the distal side of the 
aneurysm, either to the main trunk (Brasdor's method), or to one 




ABC D B 

Fio. 109. — Different positions of ligature for aneurysm. 

A. Antyllos's method ; b. Anel's ; c. Hunter's ; d. Brasdor's ; and 
E. Wardrop's, 

or more of the main branches ( Wardrop* s method), 3. Immediately 
ABOVE AND BELOW the aneurysm, either opening the sac {the old 
operation), or without opening the sac {Anty litis' s method), 

1. The proximal ligature. A. Hunter's method. — This opem- 
tion, when applicable, was until recently the one almost universally 
adopted. The chief merits claimed for it are — 1. That the artery 
at the spot selected for ligature is not only more likely to be 
healthy, but is also more easily tied than the artery in close 
proximity to the sac, in which latter situation, moreover, its 
anatomical relations are liable to be disturbed by the aneuijsm. 
2. That the sac is not interfered with, and hence is less likely to 
become inflamed and suppurate ; and 3. That as several branches 
will probably be given off between the ligature and the aneurysm, 
the circulation through the sac, though lessened, will not be 
completely arrested, and the clot is therefore more likely to have a 
laminated, and hence a permanent character. The disadvantages 
attending it are — 1. That large collateral branches may carry 
the blood into the artery between the ligature and the aneurysm, 
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and so lead to recurrent pulsation in the sac, or to its passive enlarge- 
ment. 2. That gangrene is liable to occur in consequence of the 
blood having to pass through two sets of collateral vessels before 
it reaches the parts beyond the sac. These risks seem to some 
surgeons to outbalance the advantage claimed 
for the method, and Anel's operation is by 
them substituted for it (see AneFs operation, 
p. 300). 

Effects of the proximal ligature, — After the 
successful application of a ligature by the 
Hunter ian method, the pulsation in the aneu- 
rysm immediately ceases, and for a time the 
circulation through the limb is diminished. 
Hence the temperature becomes lower and the 
surface pale. Soon, however, the collateral 
circulation becomes established, and a faint 
pulsation may be felt again in the aneurysm ; 
but this recurrent pulsation usually grows less 
from day to day, and shortly ceases, and the 
aneurysm slowly shrinks and is finally absorbed, 
or remains as a small, hard, fibrous mass. The 
artery leading to the aneurysm may remain 
pervious, but it more frequently becomes oblite- 
rated as far as the first collateral branch above 
and below the sac. The artery on either side 
of the ligature also becomes obliterated as far 
as the first collateral branch. This condition 
of an aneurysm and artery after ligature is seen 
in the accompanying diagram (Fig. 1 10). The 
blood passes the ligature by the collateral 
channels ; re-enters the artery below ; passes 
the obstruction where the artery is closed at 
the seat of the aneurysm, also by collateral 
channels ; and then again enters the main 
artery. 

Treatment after ligature. — The limb should 
be completely swathed in the cotton- wool and 
flannel bandages (which, before the operation, 
should have already been carried up as far as the seat of 
the ligature), and kept at perfect rest. In the case of popliteal 
aneurysm, the limb should be slightly raised on a pillow, and 
placed on its outer side, with the knee a little flexed, care being 
taken that no pressure is made on the heel, malleoli, or other 
points of bone, for fear of local sloughing. If the weather is at all 
cold, hot bottles should be applied, near, but not in contact with, 
the limb. The patient must be kept in bed till the aneurysm is 
thoroughly consolidated, and the operation wound has healed* 



Fio. 110. — Diagram 
to bhow the con- 
dition of the 
artery and aneu- 
rysm after the 
Hunterian liga- 
ture, and the 
establishment of 
the collateral 
circulation. The 
arrows indicate 
the direction of 
the blood - cur- 
rent. 
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The dangers of ligature. — These are — (a) secondary 
hfiemorrhage ; (b) gangrene ; (c) recurrent pulsation ; (d) suppura- 
tion and sloughing of the sac ; (r) phlebitis ; (/) great enlargement 
of the aneurysm without pulsation ; and (^) the other dangers that 
may attend any open wound. 

(a) Secondary haemorrhage is liable to occur at any period before 
the wound is soundly healed if strict asepsis is not maintained. 
The causes, symptoms, and treatment are discussed under 
"Haemorrhage" (see p. 126). 

(b) Gangrene is more common in the leg than in the arm ; 
indeed, in the latter situation it is very rare. It may be due to— 
1, failure of establishment of the collateral circulation, when it 
usually supervenes within a few days ; or 2, venous obstruction, 
the result of plugging of the vein in consequence either of injury 
at the time of operation, or of pressure on the vein by a swollen and 
suppurating sac. When due to the latter conditions, it may be 
delayed for some weeks. When extensive and spreading rapidly, 
amputation at the seat of ligature must be performed. The 
surgeon, however, should not be in too much haste to amputate, 
as the gangrene may involve only a toe or two, or part of the foot, 
and spread no further. When, therefore, it is limited in extent, 
and spreading slowly, a line of demarcation should be waited for 
before amputation is performed. When the sac is very large, and 
the gangrene appears to be due to pressure on the vein, the sac 
may at times be opened with advantage, the clots turned out, 
and any bleeding vessels secured, or the whole aneurysm may 
be excised. 

(c) Becurrent pulsation^ when slight, is a good sign, as it shows 
that the collateral circulation is becoming established, and con- 
sequently that the danger of gangrene is lessened, if not passed. 
If, however, instead of ceasing, as it usually does in a few days, it 
becomes more pronounced, the limb should be raised, and carefully 
bandaged from the foot upwards, and pressure applied to the artery 
leading to the sac. If this does not suffice, and the pulsation 
returns as strongly as ever, and the aneurysm again begins to 
increase in size, it is clear that the ligature has failed, and it 
becomes a grave question what further treatment should be 
undertaken. Should it appear that a large branch is feeding the 
aneurysm, this should undoubtedly be secured ; otherwise the 
choice will probably lie between — 1, pressure upon the artery and 
aneurysm ; 2, the use of Esmarch's bandage ; 3, flexion in the case 
of a popliteal aneurysm ; or, if these fail, 4, tying the vessel either 
just above the aneurysm or above the former ligature ; 5, cutting 
down upon the sac^ and securing both ends of the artery ; 
6, excision ; or, 7, amputation. Much will turn on each individual 
case, but the discussion as to a choice of method is too long to be 
entered upon here. As a rule, I should myself excise the aneurysm. 
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(d) Inflammation and suppuration of the sac may be met with 
after pressure, as well as after ligature ; and although it may occur 
after the Hunterian operation, is more frequent in coses where the 
ligature has been applied close to the sac, or where rapid pressure 
has been used. It appears to be due to— 1, the spread of inflam- 
mation to the sac from the wound, which has become septic ; 2, the 
formation in the sac of a soft coagulum ; or 3, excessive manipula- 
tion before the operation. It is ushered in with redness, heat, 
pain, and swelling of the sac (which has not undergone the 
usual process of shrinking), and oedema of the surrounding parts. 
Later the skin gives way, and a mixture of pus and broken down 
coagula escapes. It may be accompanied by hsemorrhage ; but 
more commonly the vessel has become sealed, and no bleeding 
occurs. The abscess should be opened as soon as pus has formed, 
a grooved needle being previously inserted if there is doubt on this 
point. Should hsemorrhage occur, the clots must be turned out, 
and the artery secured above and below, or the sac may be excised, 
or amputation performed. 

(e) Phlebitis may occur from injury to the vein in passing the 
aneurysm needle. Should the vein be pricked, an accident which 
may be known by venous blood welling up by the side of the 
ligature, the artery should on no account be tied at this spot, as 
the ligature, should the wound become septic, would act as a 
seton in the vein, and death possibly ensue from phlebitis or 
pyaemia. The ligature, if already passed, should be withdrawn, 
pressure applied to the vein, and the artery tied higher up. Where 
this treatment has been adopted, 1 have never seen any ill results 
follow the injury. 

6. Anel's operation was seldom done until recent years, 
except where the Hunterian method was inapplicable, as for 
aneurysm in the groin, aneurysm of the upper part of the common 
carotid, <fec. The disadvantages said to attend it are — 1, that the 
artery is likely to be diseajied, and hence there is greater risk of 
secondary haemorrhage ; 2, that its anatomical relations are apt to 
be disturbed by the contiguity of the sac ; 3, that the sac itself is 
liable to be injured during the operation, and to become inflamed 
and suppurate ; and 4, that the clot which forms in the sac is of 
the soft or passive variety in consequence of there being no circula- 
tion in the sac. Since the introduction of antiseptic sui*gery this 
method has been revived at St. Bartholomew's for the treatment 
of popliteal aneurysm, and the popliteal artery is there now 
frequently tied. It has been found to diminish the risk of 
gangrene, and holds out a greater certainty of cure. Gangrene is 
less likely to occur when only the popliteal is obstructed close to 
the aneurysm than when both the popliteal and femoral are blocked. 
Recurrent pulsation and failure after the ligature of the femoral 
are due to too free a supply of blood flowing into the artery 
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below the ligature (Fig. 110); when the popliteal is tied this is 
prevented. Moreover the popliteal has been found quite as 
healthy as the femoral ; it is easily tied at its upper part without 
disturbing the sac ; and there appear to be sufficient small vessels 
given off from the artery between the ligature and the aneurysm 
to ensure by their anastomosis with other small vessels given off 
above the ligature some circulation in the sac and the formation of 
an active clot Lastly, inflammation and suppiuution of the sac, 
if the wound runs an aseptic course, need not be feared. 

2. The distal ligature should only be used where the 
Hnnteriuu or Auers method cannot be applied. Brasdor^s method, 
which consists in securing the main trunk on the distal side of 
the aneurysm, may be employed in aneurysm of the carotid at the 
root of the neck. It copies that method of spontaneous cure in 
which a clot blocks the artery beyond the aneurysm. After the 
ligature the clot that forms in the artery may extend to the 
aneurysm, which thus becomes filled by a coagiilum ; or the 
blood -pressure in the sac may become so diminished that laminated 
fibrin is depo6ited. Unfortunately, however, in practice the blood- 
pressure in the aneurysm appears in some cases to be increased 
rather than diminished. Wardrop's method consists in securing 
two or more of the main branches of the artery on the distal side 
c^the aneurjrsm. It aims at cutting off part of the blood-stream 
through the aneurysm, and so, by reducing the blood -pressure, 
promoting the deposition of laminated coaguliun. It has been 
applied to the subclavian and carotid arteries for aneurysm of the 
innominate ; but the success attending it has not been great. The 
chief risks are passive enlargement and subsequent bursting of the 
sac, or inflammation and suppuration of the sac. 

3. The double ligature. — Ligature above and below the sac, 
either, 1, by the old method of first laying the sac open and then 
securing the bleeding ends of the artery, or, 2, by the method of 
Antyllus, of first securing the artery and then laying the sac 
open, is only employed in exceptional cases. Thus the old method 
is sometimes resorted to in traumatic aneurysm of the axillary 
artery in preference to tying the subclavian, and also in gluteal 
aneurysm where tying the common or internal iliac is attended 
with much risk. The great danger is the patient dying under 
the operation of heemorrhage. During the operation, therefore, in 
the case of the axillar}* artery, pressure should be made on the 
subclavian, an incision through the skin and fascia above the 
clavicle being made to ensure its better control. In the case of 
the gluteal, the internal iliac should be first tied by the transperi- 
toneal method. The true method of Antyllus may, in rare instances, 
l>e required, as in some forms of aneurysm at the bend of the elbow. 

Excision of the whole aneurysm. — Of late years many 
succeraful cases of the complete excision of spontaneous aneurysm 
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have been recorded. I thus recently removed a lai^e carotid 
aneurysm at St. Bartholomew's. The sac should be exposed, the 
artery sought on the proximal side, tied in two places and divided. 
The sac should be next carefully dissected out, the artery on the 
distal side tied, and the whole aneurysm removed. The advantages 
of total extirpation are — 1, the aneurysm being got rid of, the cure 
is radical, whereas after other methods recurrence may take place 
even after months or years; 2, the danger of soft clot being 
washed out of the sac into the circulation is removed ; 3, all 
vessels that are likely to give rise to secondary haemorrhage can 
be ligatured ; 4, the cicatricial contraction of the sac and conse- 
quent risk of the involvement of nerve trunks or the impairment 
of mobility in joints is avoided. The disadvantages of the opera- 
tion are — 1, the difficulty of its execution; 2, the danger of 
wounding important parts to which the sac has formed adhesions, 
as the attendant vein or nerve trunks ; and 3, the risk of rupture 
of the sac and severe haemorrhage during the long and tedious 
dissection that may be required. The argument that the artery 
near the sac is unhealthy has no weight, since it has been shown 
of late that atheroma is not ofbener found there than at a distance, 
and atheromatous arteries can be occluded by sterile ligatures 
without fear of secondary haemorrhage. 

Extirpation would appear most suitable — (1) When there is 
insufficient room to apply a ligature to the artery on the proximal 
side, or when a proximal ligature is attended with great risk, as 
ligature of the innominate for subclavian aneurysm. (2) When a 
number of large vessels communicate with the sac. (3) When 
other methods have failed to cure the aneurysm. (4) When the 
aneurysm, as in the popliteal artery, has become diffused, or rupture 
of the sac or gangrene of the limb is threatened. (5) When the 
setting free of emboli, as in carotid aneurysms, would be attended 
with risk of cerebral softening. Total extirpation should certainly 
be chosen before amputation, except when precluded by the position 
of the aneurysm or by the patient's age or feeble condition. 

The introduction of silver or gold wire has been attended 
with some success of late. A small trocar and cannula is intro- 
duced into the sac, the trocar withdrawn, and many yards of the 
wire are introduced into the sac through the cannula. The wire 
causes coagulation of the blood, and thus leads to consolidation. 

Injection of Gelatine. — Another recent method is the 
injection of gelatine solution into the subcutaneous tissues for 
the purpose of increasing the coagulation of the blood. 

Manipulation. — A spontaneous cure, as we have seen (p. 288), 
is sometimes brought about by the impaction of a portion of 
clot either in the mouth of the sac or in the artery below. 
Manipulation of the sac aims at breaking up and displacing such 
clot as may have formed, in the hope that a portion may become 
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impacted in thitt way, and so lead to consolidation. Sir William 
Fergosson, who 6r8t introduced this method, used it with success, 
and others have done so likewise. It is far from being unattended 
with danger, however, since a portion of the clot may be carried 
awaj by the blood-stream and become lodged in a vessel leading 
to an important organ, as the brain. It is seldom or never now 
employed. 

Irritation of the interior of the sao by needles {MacewerCs 
method). — This method aims at so irritating the walls of the 
aneurysm as to induce slight inflammation and the formation 
of white thrombus. The sldn having been made aseptic, long 
needles are passed into the sac and the walls systematically 
scratched all round the aneurysm. It is applicable to aneurysms 
where pressure or proximal ligature cannot be employed. Con- 
solidation occurs very slowly. Chir experience of this method is 
at present very limited. In a case of aneurysm at the root of the 
neck in which I tried it the results were such as to lead me to 
think it has a future. 

GhdYano-pimcturey eleotrolyeis, injections of per chloride 
of iron, tannin, and the like, which have all for their object the 
coagulation of the blood in the sac, are highly dangerous pro- 
cedures, and have not hitherto been attended with success. 



SPECIAL ANBURTSMS. 

Internal aneurysmsy falling as they do under the care of the 
physician rather than of the surgeon, will be referred to only in 
as far as an aneurysm of the arch of the aorta, of the innominate, 
of the first portion of the subclavian, and of the portion of the 
left common carotid within the chest may present as a pulsating 
tumour at the root of the neck, and as such may call for surgical 
treatment. 

Aneurysm at the root of the neck. — The difierential dia- 
gnosis of aneiirysm in this situation is always difficult, at times 
impossible. - Indeed the aneurysm may involve more than one 
artery, perhaps all three of the main branches of the aortic arch, 
and even the arch itself as well. The sign common to all forms, 
whatever the artery implicated, is a pulsating tumour at the root 
of the neck, in which a loud bruit can generally be heard. When 
the aneurysm involves the aorta^ it generally presents just above 
the suprasternal notch, and there are symptoms within the chest 
of the aorta being afiected. When the innomincUe is implicated, 
the aneurysm projects between the two heads of origin of the 
stemomastoid muscle ; and the pulse in the temporal and radial 
arteries is smaller on the right than on the left side, and is 
aneurysmal in character (see p. 290). When the aneurysm 
involves the ccmmcn carotid^ it presents beneath the inner head 
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of the sterno-mastoid, and tends to extend upwards in the neck 
by the side of the trachea ; the bruit is transmitted up the carotid, 
and the pulse in the temporal is smaller on the affected than on 
the sound side, and is aneurysmal ; but the pulse in the radial is 
the same on both sides. When the mbdavian is involved, the 
timiour is external to the stemo-mastoid ; it extends in the direc- 
tion of the subclavian artery, the bruit is transmitted towards the 
axilla, and the pulse at the wrist is diminished in volume and is 
aueuryKmal. Such is a brief outline of the differential diagnosis 
of these aneurysms ; but there are many other signs due to the 
pressure of the aneurysm on the veins, ner\'es, oesophagus, trachea, 
(be, which have to be taken into consideration, and for an account 
of which a work on Medicine must be consulted. 

Treatment,— VfYien the aneurysm is aortic^ medical means, com- 
bined in some cases with Mace wen's method of scratching the 
interior of the sac with needles, may be employed. When the 
innominate is involved, medical means and Maceweu's method 
should certainly first be tried. These failing, distal ligature of the 
carotid and subclavian aiteries simultaneoiisly, or the introduction 
of silver or gold wire, may be employed. If these do not prove 
successful, or are impracticable owing to the large size of the 
aneurysm, nothing is left but the desperate resort of galvano- 
puncture or electrolysis. When the carotid or subclavian is 
affected, Macewen's method and medical means may also in the 
first instance have due trial ; afterwards, in the case of the carotidy 
distal compression or ligature may be tried, and, in the case of the 
subclaman, simultaneous ligature of the innominate and carotid 
or vertebral arteries, or the introduction of silver or gold wire, or 
the terrible expedient of amputation at the shoulder-joint. The 
innominate artery has now been tied simultaneously with the 
carotid or vertebral for this condition five times with success. 
When the aneurysm involves the third part of the subclavian 
artery, it may in some cases be excised after free exposure of the 
sac by division of the clavicle. 

Carotid aneurysm. — Aneurysm of the carotid at the root of 
the neck has been alluded to above. Aneurysm of the common 
trunk higher in the neck presents the ordinary signs of aneurysm, 
and in this situation has to be diagnosed from — 1, simple dilata- 
tion of the artery at its bifurcation ; 2, enlarged glands ; 3, abscess 
or tumour over the artery ; 4, pulsating goitre. In simple dilata- 
tion there is no bruit ; in enlarged glands and tumours there is 
also no bruit, and the pulsation is not expansile, and ceases when 
they are lifted up from the vessel ; in abscess, in addition to the 
absence of the above signs, there is the history or presence of 
inflammation ; in pulsating goitre the tumour moves up and down 
with the larynx on dej^lutition. The xi^nal' treatmejit consists in 
pressure or ligature of the artery below the aneurysm, or if there 
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is not room in this situation, distal ligature. In a case recently 
under my care I dissected out a large carotid aneurysm, the 
patient making an uninterrupted recovery. I can speak most 
favourably of this method of treatment. 

Aneurysm of the external and internal carotids. — The 
former is treated, if possible, by excision, the latter by ligature of 
the common carotid. 

Orbital aneurysm. — Several conditions may give rise to the 
group of symptoms to which the name " orbital aneurysm " has 
been applied. In only one instance has the existence of a circum- 
scribed aneuiysm in the orbit been verified by an autopsy. In the 
other cases that have proved fatal the following conditions were 
found : — 1. Thrombosis of the cavernous sinus. 2. Communica- 
tion between the carotid artery and cavernous sinus. 3. Dilatation 
of the carotid artery. 4. Aneurysm of the ophthalmic artery vnthin 
the cranium. The general symptoms are : — Pulsation over the 
whole or part of the orbit ; protrusion of the eyeball, with loss or 
impairment of sight ; more or less pain ; and a loud bruit which 
can also often be heard by the patient himself. The differential 
diagnosis of the several conditions producing these symptoms ia one 
of great difficulty, and cannot be entered upon here. Treatment — 
The symptoms have been known to subside spontaneously. Where 
they have not done so ligature of the carotid has been attended 
with the best results ; but the opposite carotid as well, in some 
cases consequent upon too free a collateral circulation having 
become established through the circle of Willis, has had to be tied 
some weeks subsequently. Where the pulsation has followed a 
punctured wound of the orbit it has been advised to extirpate 
the globe and secure the bleeding vessel in the orbit. But this 
sacrifices the eye and is dangerous. Ligature of the common 
carotid is the best treatment 

Axillary aneurysm is not uncommon as the result of sprains, 
or of attempts to reduce long-standing dislocations of the shoulder. 
The diagnosis, as a rule, presents no difficulty except the aneurysm 
has become diffused, when it may be mistaken for abscess. Trea>t- 
ment, — 1. When the aneiirysm is spontaneous, small, and well 
circumscribed, excision or ligature of the third part of the sub- 
clavian should be practised. 2. When more or less diffused, as 
when the result of an injury to the artery in the reduction of a 
dislocation, the third part of the subclavian should first be tied, 
theu the aneurysm should be cut down upon, the clots turned out, 
and the vessel secured on the distal »ide and the cavity stuffed 
with antiseptic gauze. This method is less dangerous than that 
practised by Syme, who made a free incision over the aneurysm, 
rapidly turned out the clots, and seized with forceps the bleeding 
point in the artery. 

Aneurysms at the bend of the elbow were formerly 
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common when venesection was in vogue, and were then generally 
arterio- venous in character (p. 206). They should be excised. 

Gluteal aneurysm is the term applied to {ineurysm of the 
gluteal artery itself, the sciatic, or the pudic where it winds over 
the spine of the ischium. Aneurysms in this situation may be the 
result of a wound or other injury, or may occur spontaneously. 
They are frequently attended with pain, from pressure on the 
sciatic nerve, and there may be some interference with the move- 
ments of the hip-joint. The pulsation and bruit will generally 
serve to distingiiidh them, but there may be no pulsation, as where 
the aneurysm has burst, or blood has been effused into the tissues 
as the result of a wound of the artery ; a tumour of bone, more- 
over, may also pulsate. Under such circumstances, exploration 
with a grooved needle will be necessary. Treatment. — The internal 
Mac artery should be tied by the transperitoneal method. This 
appears to be a much safer procedure than cutting down on the 
aneurysm and securing the ends of the bleeding vessel. After the 
iliac has been secured the sac may be exposed, the distal vessel 
tied, and the aneurysm dissected out or plugged. 

Inguinal and iliac aneurysms. — Inguinal an^irymns are 
those which involve the termination of the external iliac. They 
may extend either upwards along the course of the external iliac 
into the abdomen, or downwards in the course of the femoral into 
the thigh, //tew: aneurysms are those involving the upper part of 
the external iliac or common iliac, and are situated in the iliac 
fossa. Inguinal and iliac aneurysms may have to be diagnosed 
from enlarged inguinal glands over the artery, tumours, especially 
pulsating tumours of the pelvic bones, and abscesses. From 
abscess and tumour they may be distinguished by the signs 
already several times alluded to. Their diagnosis from pulsating 
tumours of bone is often very difficult, and the external iliac has 
before now been tied by the most able surgeons under the impres- 
sion that such a tumour was an aneurysm. The diagnostic points 
have already been given under Pvfsatiie Tumtmrs of Bone and 
Diagnosis of Aneurysm (pp. 241, 291). 

Treatment. — 1. When the aneurysm is of moderate dimensions, 
and involves only a small portion of the external iliac, this vessel 
should be tied by the transperitoneal method, or, if preferred, an 
attempt may fii-st be made to compress it. 2. Where there is 
apparently not room to apply a ligature to the external iliac, the 
common iliac may be tied by the transperitoneal method or the 
aneurysm may be excised. 

Femoral aneurysms are situated in Scarpa's triangle or 
Hunter's canal. They are easy of diagnosis, except where the 
skin is inflamed and brawny, when they may be mistaken for an 
abscess. When situated in Hunter's canal, the femoral should 
be compressed or tied in Scarpa's triangle. When situated in 
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Scarpa's triangle, the external iliac or common femoral may be 
treated in the same way. In either situation the aneurysm, if 
circuni8cril)ed, may be dissected out. 

Popliteal aneurysm. — The frequency of aneurysm in this 
situation is attributed to — 1, the bifurcation of the popliteal artery 
into the anterior and posterior tibial whereby the circulation 
through it may be slightly obstructed, or an embolus be readily 
impacted ; 2, the artery being unsupported by muscles, and in 
contact with the bone; 3, the strain on the artery in the move- 
ments of the knee-joint ; 4, the compression that may be exerted 
on the end of the artery by the strong fibrous arch of origin of 
the soleus muscle. A popliteal aneurysm is not usually difficult 
to diagnose, but should it become diffused, suppurate, or break 
into the knee-joint, it may be mistaken for a malignant tumour 
of the bones, an abscess, or an affection of the joint. The history 
of the case, the consideration of the diagnostic signs of aneurysm 
already given, and the introduction of an exploring needle into 
the knee when blood has been effused into the joint, will usually 
clear up any doubt as to the nature of the affection. A popliteal 
aneurysm is often bilateral. 

Treatment. — Little need be added here to what has already been 
said on the general treatment of aneurysm, as such especially 
applies to aneurysm in this situation. Flexion, digital and 
instrumental compression, and E^niarch's bandage are no longer 
considered advisable on account of their tendency to dilate the 
anastomotic circulation, and so neutralize the effect of ligation, 
should this become necessary, by carrying too much blood round 
to the sac. Most surgeons, therefore, at once tie the popliteal 
in the upper part of its course or the femoral artery in Hunter's 
canal or in Scarpa's triangle. The operation of tying should be 
done at once under the following circumstances: — 1. When the 
aneurysm is rapidly increasing in size, leaking, or threatening 
to burst. 2. When the aneurysm is inflamed but has not suppu- 
rated. 3. Under some circumstances when it has burst into the 
knee-joint 4. When the limb is cedematous, showing that 
the vein is being seriously compressed. 5. When the patient is 
of an irritable disposition, addicted to alcohol, and impatient of 
oontrol. Extirpation of the sac may be undertaken — 1. When 
the aneurysm has burst or become diffused ; and 2. When other 
methods have failed to cure it. Amputation, on the other hand, 
U, as a rule, called for — 1. If gangrene has set in. 2. If suppu- 
ration attended with profuse haemorrhage has occurred ; and 3. 
If the knee-joint is disorganized. 

LIGATURE OF ARTERIES. 

The ligature of arteries requires a knowledge of their relational 
anatomy and of the position and appearance of the various 
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structures which serve as guides to them. Such a knowledge can 
only be gained in the dissecting-room, and by the frequent practice 
of operations on the dead body. Here only the chief rules that 
should guide us in applying a ligature, and a short account of the 
methods of tying the more important arteries, can be given. It 
need hardly be said that the strictest precautions should be taken 
to ensure an aseptic operation^ since upon this, perhaps, more than 
upon anything else mentioned in the following rules will success 
depend. 

General ndes for ligature, — 1. The incision should generally be 
made parallel to the course of the artery, and the skin divided 
evenly to promote union by first intention. 2. Each successive 
cut through the underlying tissues should be made the same 
length as that through the skin, and bruising of the parts avoided 
as much as possible. 3. The sheaths of muscles and tendons 
should not, if possible, be opened. 4. The sheath of the vessel 
having been exposed and the artery felt pulsating with the index 
finger, the sheath should be pinched up with forceps and opened 
by cutting with the blade of the knife on the flat. 5. The sheath 
being opened, it must be separated from the artery in the whole 
of its circumference, either by careful dissection with the knife 
turned with its edge from the artery, or by the director insinuated 
by a gentle to and fro movement between the sheath and the 
artery. If this part of the operation is not done very delicately, 
too much of the sheath in the long axis of the artery will be sepa- 
rated, and there will be danger of secondary heemorrhage from 
cutting off of the blood supply which the vessel receives fVom its 
sheath. 6. Having separated the sheath, one side of it should be 
seized with the forceps and the needle passed, unthreaded, between 
it and the artery, and the point, by a gentle to and fro movement^ 
carried round the vessel without injuring or including any of the 
contiguous structures. It should, save in exceptional cases which 
will be mentioned, be passed from the side on which the vein lies. 
When the artery is surrounded by venae comites these may without 
detriment be included in the ligature. 7. When the point of the 
needle projects on the opposite side, it should be cleared from any 
loose cellular tissue of the sheath it may have carried before it by 
scratching with the finger-nail, or cutting on the needle with the 
edge of the scalpel directed from the artery. 8. The artery should 
be gently pressed between the curve of the needle and the finger to 
ascertain that no other structure is included, and that pressure con- 
trols the pulsation in the aneurysm. 9. The needle should now 
be threaded with the ligature which is carried round the artery as 
the needle is withdrawn ; the ligature should then be tied in a 
reef knot and its ends cut off short 10. Should much of the 
sheath have been unavoidably separated from the artery, two liga- 
tures had better be passed, and the artery divided between them. 
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I question if this will not always be found the safer method for 
moderate-sized vessels in easily accessible situations. For large 
arteries like the innominate, carotid, subclavian, or iliacs division 
is dangerous, and a single ligature should be used. II. Some form 
of aseptic ligature should be employed, as silk, chromicized catgut, 
ox-aorta, or kangaroo-tail tendon, but the best material can hardly 
be said to have been determined. I have generally used kangaroo- 
tail tendon myself, and have found it answer admirably. 12. If 
the vein is wounded, a ligature or pressure may be applied and the 
artery tied a little higher up. 1 3. The wound should be accurately 
unit^, drained if deep, and dressed antiseptically. 

LIGATURE OF SPECIAL ARTERIES. 

The innominate artery has now been tied many times, 
and six times successfully. Its ligation may be required for — 
1, sabclavian, and 2, carotid aneurysms, at the root of the neck. 
It has also been tied for, 3, heemorrhage from the subclavian and 
axillary arteiy. In exposing the vessel the stemo-mastoid, sterno- 
hyoid and stemo-thyroid have to be divided, or the sternal end of 
the clavicle and part of the manubrium stemi may with advantage 
be removed. In a recent case Burrell, by drawing on the carotid, 
brought the innominate better within reach below a subclavian 
aneurysm. Care must be taken not to injure the internal jugular 
and innominate veins, the vagus and phrenic nerves or the pleura. 

The common carotid artery may require tying for — I. Wound 
of the artery ; 2, a punctured wound near the angle of the jaw or 
tonsil ; 3, aneurysm of the upper part of the artery or of one of 
its branches ; 4, orbital, intracranial and cirsoid aneurysm ; and 
5, aneurysm at the root of the neck (distal ligature). The artery 
may be tied either above or below the omo-hyoid. When practicable 
it diould be tied above, as it is here more superficial, and the risk 
of suppuration extending beneath the deep fascia into the chest 
is avoided. The high opercUion, or ligature above the omo-hyoid. 
Make an incision three inches in length with its centre opposite 
the cricoid cartilage, along the anterior edge of the stemo-mastoid 
muscle, %,e,y in a line drawn from the stemo-clavicular articulation 
to a point midway between the angle of the jaw and the mastoid 
process (Fig. Ill, d). Divide the skin, superficial fascia, platysma 
and deep fascia. Draw the anterior edge of the stemo-mastoid 
gently outwards, and the artery will be felt pulsating in the angle 
formed by the omo-hyoid with the stemo-mastoid. Open the sheath 
on its inner side, and pass the aneurysm needle from without inwards 
to avoid iiguring the vein which slightly overlaps the artery on its 
outer side, and keep its point close to the vessel lest the pneumo- 
gastric nerve be included in the ligature. The small descendens 
cervicis nerve runs superficial to the sheath, and if seen, should be 
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avoided. The superior thyroid, lingual and facial veins cross the 
artery to open into the internal jugular vein. Should they impede 
the operation, divide them, having tirst applied two ligatures. The 
low operation^ or ligature below the omo-hyoid. Make an incision 
in the same line as for the high operation, hut lower in the neck. 
(Fig. 113, i). Draw thestemo-mastoid outwards and the stemo-hyoid 
and thyroid inwards and the artery will he felt heating in the angle 
formed by the omo-hyoid with the stemo-thyroid. Pass the needle as 



Fig. 111. — Incisions in certain operations on the neck and face. A. Ligature 
of temporal artery ; B, Exposure of infra-orbital nerve ; c. Kocher's operation 
for removal of tongue ; d. Ligature of common carotid artery ; i. Ligature of 
subclavian artery (3rd part). 

before from without inwards, taking especial care not to injure the 
vein which on the left side slightly overlaps the artery. The head 
should be kept fixed after ligature by sand bags or some form of 
splint. The chief dangers after ligature are — 1. Cerebral mischief 
from partial cutting off of the blood -supply to the brain, or the lodg- 
ment of a portion of detached clot in the middle cerebral artery ; 

2, a low form of pneumonia from interference with the blood-supply 
of the respiratory centre or pneumogastric nerve ; 3, suppuration 
descending into the mediastinum ; and 4, suppuration of the sac 
when tied for aneurysm. The collateral circulation (Fig. 112) is 
carried on by the anastomosis of — 1. The vertebral with the 
op])08ite vertebral. 2. The inferior with the superior thyroid. 

3. The internal carotid with the opposite internal carotid through 
the circle of Willis. 4. The deep cervical, ascending cervical, and 
superficial cervical, with the princeps cervicis of the occipital. 
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5. Brauches of the external carotid with the corresponding branches 
of the opposite side across the middle line of the neck. 

The external and internal carotid arteries may be tied by 
an incision similar to that for the common carotid, but higher in 



Fio. 112. — Diagram to show the collateral circQlation after ligature of ooorimon 
carotid, subclayian and axillary arteries. A. Common carotid ; b. Internal 
carotid; c. External carotid ; d. Vertebral ; k. Circle of Willis ; f. Basilar; 
c. Subclavian ; H. Thyroid axis ; l. Inferior thyroid ; j. Superior thyroid ; 
K. Occipital ; L. Princeps cervicis ; m. Deep cervical ; h. Transversalis colli ; 
o. Sopra-ftcapular ; p. Posterior scapular ; q. Dorsalis scapulae ; R. Infra - 
scapular ; 8. Subscapular ; t. Long thoracic ; u. Short thoracic ; v. Supeiior 
intercostal ; X. Internal mammary ; t. and z. Aortic intercostals. 

the neck. A point to remember is that the internal carotid is in 
position at first external to the external carotid and of larger size. 
The lingual artery may require ligature for ha3morrhage in 
cancer of the tongue, and as a preliminary to excision of the tongue. 
Make an incision along the greater cornu of the hyoid bone (Fig. 
^13> g) ; divide the skin, superficial fascia and platysma ; hook up 
the submaxillary gland, and a few touches of the director will 
expose the triangle bounded below by the anterior and posterior 
belly of the digastricus and above by the hypoglossal nerve. 
Scratch cautiously through the muscular fibres of the hyo-glossus 
which forms the floor of this triangle, taking care not to injure the 
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lingual vein which is superficial to the muscle ; the lingual artery 
will be seen or felt lying upon the middle constrictor of the pharynx. 
The vessel, however, is sometimes abnormal, and consequently may 
not be found in the usual situation. It is then sought by extending 
the incision backwards towards its origin. The lingual artery may 
also be tied just as it comes off from the external carotid, as it lies on 
the middle constrictor between the greater comu of the hyoid bone 
and the posterior belly of the digastricus. The operation is more 
diflficult, but the supply of blood to the back of the tongue through 
the dorsalis linguae branches is also cut off. The vessel is exposed 



KiQ. 113. — Incisions in certain operations on the neck. a. Subhyoid pharyngo- 
tomy. b. Thyrotoray. c. Laryngotomy. d. Tracheotomyabove, and f below, 
ihe isthmus of thyroid. /. Ligature of subclayian (8rd part), g. Ligature 
of lingual, k. Ligature of temporal ; exposure of aaricolo-temporal nerve. 
i. Ligature of common carotid. 

through an incision along the anterior edge of the stemo-mastoid 
similar to that for ligature of the external carotid. 

The facial artery is readily tied at the anterior edge of the 
masseter, where it can be felt beating. It lies anterior to its vein. 
It has frequently to be tied in its course through the neck in the 
removal of glands from that region. 

The superior thyroid artery can seldom require tying except 
in wounds of the neck, as " cut throat," and as a preliminary to 
removal of the thyroid body. 

The temporal artery may require ligature for cirsoid aneurysm 
or a wound of the vessel. It can be readily secured at the spot 
where it is felt beating as it crosses the zygoma just in front of the 
external auditory meatus (Fig. Ill, a, 113, h). 
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The subolavian artery may be tied in the third part of its 
coune for — 1, axillary aneurysm ; 2, aneurysm at the root of the 
neck (distal ligature) ; 3, ruptured axillary artery ; 4, secondary 
hemorrhage after amputation at the shoulder-joint ; and 5, as a 
preliminary to the latter operation. The head haying been drawn 
well back^ the face turned to the opposite side and the shoulder 
depressed, draw down the skin over the clavicle, make an incision 
along the middle third of that bone through the integuments and 
platjsma, so as to avoid injuring the external jugular vein, and let 
the tissues slip up again (Fig. 1 11, e ; 1 1 3, f ). Next divide the deep 
fiacia on a director, and the posterior edge of the sterno-mastoid will 
he exposed. Hold aside or divide if necessary the external jugular 
or any other vein that may be in the way, but do not injure the 
sapni-scapular artery, as this is one of the chief vessels by which 
the collateral circulation will subsequently be carried on. Search 
with the finger and director for the scalene tubercle in the triangle 
bounded by the omo-hyoid above, the clavicle below, and the 
scalenus anticus on the inner side : the artery will be felt pulsating 
behind the tubercle. It has the vein in front of it, but on a lower 
plane, and the brachial plexus above it. Pass the needle from above 
downwards. The artery, if necessary, may be tied in the second 
part of its course by extending the incision inwards and partially 
dividing the scalenus anticus. Ligature of the first part has been, 
ontil quite recently, so imiformly fatal that it is not described. 
The principal accidents that may occur during ligature of the sub- 
clavian in the third part of its course are — 1, injury of the external 
jugular vein or other veins, and profuse venous hemorrhage ; 
2, wound of the sac jof the aneurysm ; 3, puncture of the pleura ; 
4, inclusion of a cord of the brachial plexus ; 5, injury of the 
phrenic nerve. The chief dangers after ligature are pleurisy, 
secondary hsemorrhage, and suppuration of the sac. The collateral 
dradation (Fig. 112) after ligature of the third portion is carried 
on by — 1, the supra-scapular and posterior scapular arteries anasto- 
mosing with the infra- scapular, subscapular, and dorsalis scapulte 
arteries ; 2, the internal mammary, superior intercostal and aortic 
intercostal arteries anastomosing with the long and short thoracic 
arteries. 

The axillary artery can seldom require ligature except for 
wound or rupture (p. 201). In its continuity it may be tied in the 
first, second, and third part of its course. In the third part it can 
be readily secured by making an incision, with the arm raised, 
through the skin and fascia, along the inner border of the coraco- 
brachialis and biceps (Fig. 115, b). In the first and second parts of 
its course it lies below the pectoral muscles, and to expose it so 
deep a dissection is required, that ligature of the subclavian is 
preferable. The collateral circulation (Figs. 113 and 114) after 
ligature of the first portion of the axillary is carried on by the same 
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vessels as after ligature of the third part of the subclaTian. After 
ligature of the third part of the axillary it is carried on chiefly by 
the anastomosis of small branches of the 
subscapular and circumflex above with 
similar branches of the superior profunda 
below. 

The brachial artery may require 
ligature for — 1, wound of the artery ; 

2, aneurysm at the bend of the elbow ; 

3, wound of the palmar arch. It may 
be tied in any part of its course. Make 
an incision (Fig. 115, c) along the inner 
edge of the biceps in a line drawn from 
the anterior fold of the axilla to the 
middle of the bend of the elbow through 
the integuments and deep fascia, avoid- 
ing the basilic vein which lies over the 
course of the artery but superflcial to 
the fascia. The median nerve crosses 
the artery along the middle of its course 
from without inwards. At the bend or 
the dhow make the incision obliquely from 
within outwards (Fig. 115, d) and divide 
the semilunar fascia of the biceps : the 
artery will be found between the tendon 
of the biceps on the outer side and the 
median nerve on the inner side. The 
collateral circulation (Fig. 114) when the 
artery is tied above the superior profunda 
is the same as that after ligature of the 
third part of the axillary. When tied 
below the superior profunda it is carried 
on chiefly by the anastomosis of this 
vessel with the radial and interosseous 
recurrent and the anastomotica magna ; 
when tied below the inferior profunda, 
by the additional anastomosis of this 
vessel with the posterior ulnar recurrent. 

The radial and ulnar arteries may 
be tied for — 1, aneurysm of either vessel, 
or, 2, wound of the palmar arch ; but it 
is a question whether ligature of the 
brachial is not preferable in the latter 
ca8e, as the anastomosis between the radial and ulnar and 
tlie carpal and interosseous arteries is so free (Fig. 114). Both 
arteries in the case of a wound of the palmar arch need to be tied. 
This is best done at the ttnist, where they are superficial and can be 



Fig. 114. — Diagram to show 
the collateral circulation 
after ligature of the axil- 
lary brachial and radial 
and ulnar arteries, a. 
Brachial ; B. Radial; c. 
Ulnar; d. Superior pro- 
fumla ; k. Inferior pro- 
funda ; F. Anastomotica 
magna'; o. Ra4]ial recur- 
rent ; H. Interosseous 
recurrent ; I. Anterior 
an 1 K. posterior ulnar 
recurrent ; j. Axillary ; 
L. Common inlerosseous ; 
M. Posterior interosseous ; 
N. Anterior interosseous ; 
GO. Anterior and i)Ostcrior 
carpal ; p. Deep palmar 
Superficial pal- 
; R. Posterior cir- 
; s. Subscapular. 



arch ; q. 
mar arch ; 
curaflex ; 
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felt pulsating. The radial lies between the supinator longus and 
the flexor carpi radialis ; the ulnar between the innermost tendon 
of the flexor sublimis digitorum and the flexor carpi ulnaris, by 
which latter tendon it is slightly overlapped. An incision about 
an inch long through the integuments and deep fascia parallel to 
the course of either vessel, is all that is necessary to expose them 
(Fig. 115, g, h). In the case of the ulnar, however, the flexor carpi 
ulnaris may have to be held aside. The aneurysm needle should 
be passed from the ulnar to the radial side to avoid the nerve which 
lies to the ulnar side. In the case of the radial, the needle may 
be passed either way as the radial 
nerve at the wrist is not in contact 
with the artery. No harm will ensue 
if the venee comites are tied with their 
r^pective vessels. The radial artery 
in the upper third lies deeply between 
the supinator longus and pronator radii 
teres. Make an incision (Fig. 115, e) 
iu a line drawn from the middle of the 
bend of the elbow to half an inch 
internal to the styloid process of the 
radius. Separate the muscles and the 
artery will be exposed. The radial 
nerve in this situation is some distance 
to the outer side of the artery. Liga- 
ture of the ulnar in the upper third is 
more difficult, as it lies beneath the 
superficial flexor muscles. Make an 
incision (Fig. 115, f) four inches long 
in a line drawn from the front of the 
internal condyle to the radial side of 
the pisiform bone. Seek the interval 

between the flexor carpi ulnaris and fio. ll.i.— Lines of incision for 
the flexor sublimis digitorum. Separate ligature of arteries of the 
these muscles, and the ulnar nerve upper extremity, 
will be seen. Work superficial to the 

nerve, and the artery will be found between the flexor sublimis and 
flexor profundus digitorum. For collateral circidation after ligature 
of the radial and ulnar arteries, see Fig. 114. 

The external iliac artery may require ligature for — 1, Aneu- 
rysm in the groin ; 2, secondary hsemorrhage from the femoral ; 
3, a wound of the vessel itself. A line drawn from half an inch 
l)elow and a little to the left of the umbilicus to the middle of 
Poupart's ligament indicates its course. Make a curved incision 
beginning a little external to the centre of Poupart's ligament 
upwards and outwards for about three inches towards the anterior 
superior spine of the ilium (Fig. 349, c). Divide the skin, 
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superficial and deep fascia, and the aponeurosis of the external 
oblique ; cut more carefully through the internal oblique and 
transTcrsalis muscles, and the fascia transversal is will be exposed. 
Divide this on a director, taking care not to injure the perito- 
neum. Separate the peritoneum gently from the psoas muscle, 
and let an assistant press it carefully upwards and inwards. 

The artery will now be felt beating 
at the inner part of the woimd 
along the inner border of the psoas. 
Pass the aneurysm needle from 
within outwards to avoid injuring the 
vein which lies to the inner side of 
the arteiy. The small crural branch 
of the genito-crural nerve lies on the 
artery, and the circumflex iliac vein 
and vas deferens cross it just before 
it passes under Poupart's ligament. 
The chief dccidents that may occur 
during ligature are : — 1, Injury of the 
peritoneum ; 2, wound of the vein ; 
3, wound of the spermatic cord ; 4, 
wound of the epigastric artery ; and 
5, puncture of the circumflex iliac 
vein. The chief dangers after ligature 
are : — 1, Gangrene of the limb ; 2, 
peritonitis ; 3, secondary hsemorrhage. 
Should secondary haemorrhage occur, 
carefuUy applied pressure must be 
tried. If this fails, nothing is left but 
to ligature the common and internal 
iliac by the transperitoneal method ; 
and if the hsemorrhage continues from 
the distal end, the common femoral 
and deep epigastric as well. The col- 
lateral circulation (Fig. 116) is csirried 
on chiefly by the anastomosis between 
the internal mammary and deep epi- 

„ ,,^ T^. , ,. gastric : the ilio-lumbar and circumflex 

Fio. 116. — Diagram of the P.. * i x i j x i • 

collateral circulation after i"ac ; the gluteal and external cir- 
ligature of the common cumflex ; the obturator and internal 
iliac, external and internal 

iliac, femoral, popliteal, and arteries of the leg. A. Common iliac ; 
B, External iliac ; c. Internal iliac ; D. Last lumbar ; K. Ilio-lumbar ; 
F. Epigastric ; o. Circumflex iliac ; H. Obturator ; i. Gluteal : j. Lateral 
sacral ; k. Sciatic ; l. External circumflex ; m. Profunda : r. Internal 
circumflex ; o. Femoral ; P. Comes ischiatici ; qqq. Perforating ; r. An* 
astomotica magna ; ss. Superior articular ; tt. Inferior articular ; u. Tibial 
recurrent ; v. Popliteal ; w. Anterior tibial ; x. Poeterior tibial ; 
T. Peroneal. 
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circumflex ; the sciatic and the superior perforating and internal 
circumflex. 

The oommon iliao artery has been ligatured for aneurysm of 
the external iliac and for gluteal aneurysm ; the internal iliac 
artery also for gluteal aneurysm. Both may be reached by pro- 
longing the incision for ligature of the external iliac, and both 
have recently been tied through the peritoneum (transperitoneal 
operation). These operations were formerly attended with the 
most unfayourable results, but of late there 
have been several successful cases in which 
the abdomen has been opened in the middle 
line, the intestines drawn aside and the vessels 
exposed by scratching through the posterior 
parietal layer of the peritoneum. Care must 
be taken not to injure the ureter, which crosses 
the common iliac just above its bifurcation. 
For collateral circtUaiion^ see Fig. 116. « 

The superfloial femoral artery may be 
ligatured for — 1, Wound of the avterj itself; 
2, popliteal aneurysm; 3, haemorrhage from 
a wound of one of the tibials. The ligature 
may be applied either in Scarpa's triangle or 
in Hunter's canal. In Scarpa* $ triangle the 
artery is usually tied at the apex where the 
sartorius touches the adductor longus. If 
thought necessary, the line of the sartorius 
may be marked on the skin with lunar caustic 
by putting the muscle in action before the 
patient is anaesthetized. Slightly flex the leg, 
and place the thigh on its outer side in a 
position of slight abduction and flexion. A 
line drawn from a point midway between the 
symphysis pubis and the anterior superior 
iliac spine to the adductor tubercle in this 
position indicates the course of the artery 
(Fig. 117, a). Make an incision about three 
inches long in this line, beginning about four 
inches below Poup art's ligament ; cut through the skin and super- 
ficial fttscia, and divide the deep fascia on a director. Draw the 
aartorius gently outwards^ and the sheath of the vessel will be 
exposed. Open this in the usual way, avoiding the small branch 
of the internal cutaneous nerve which crosses the artery at this 
spot Pass the aneurysm needle from within outwards to avoid 
injuring the vein which lies to the inner side of, and a little 
posterior to, the artery. In Bunter^s canal the same line as the 
above indicates the course of the vessel (Fig. 117, b). Place the 
Hmb as before, and make an incision three or four inches long in 



Fio. 117. — Lines of in- 
cision for ligature 
of arteries of lower 
extremity. 
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the liue of the artery in the middle third of the thigh. Divide the 
superficial and deep fascia, and the sartorius will be exposed. It 
may be known by its fibres running downwards and inwards. 
Draw the muscle to the inner side, and the aponeurotic covering 
of Hunter's canal (known by its strong transverse fibres) will 
be seen. Divide it carefully, and the artery will be found lying 
between the vastus internus on the outer side and the adductor 
longus and magnus on the inner side. The vein is behind and a 
little external to the artery. The long saphenous nerve crosses 
the artery from the outer to the inner side. Pass the aneurysm 
needle from without inwards, keeping the point well applied to 
the vessel, as the vein in this situation is usually very adherent 
to the artery. The chief dangers after ligature are — 1, gangrene ; 
2, secondary haemorrhage ; 3, phlebitis and pycemia from pricking 
the vein (see p. 300). The collateral circulation (Fig. 116) is 
carried on by the anastomosis of (a) the perforating branches of 
the profunda with the articular branches of the popliteal ; (b) the 
descending branch of the external circumflex with the external 
articular branches of the popliteal and tibial recurrent ; and 
(c) the artery of the great sciatic nerve with the internal articular 
branches of the popliteal. 

The popliteal artery may be ligatured in its upper part for 
popliteal aneurysm. Place the limb on its outer side and make an 
incision about four inches in length from half an inch above the 
adductor tubercle parallel to and just behind the tendon of the 
adductor magnus. Divide the deep fascia, avoid the long saphenous 
vein and nerve, retract the sartorius backwards and adductor 
magnus tendon forwards. Draw the semi-membranosus back- 
wards and inwards, and feel for the pulstition of the vessel at the 
inner margin of the semi-membranosus. Hook the nerve outwards 
or inwards, and open the sheath well to its inner side to avoid 
the vein. 

The posterior tibial artery. — In the upper third. Place the 
limb on its outer side, and make an incision four inches long 
parallel, and half an inch posterior, to the inner border of the 
tibia (Fig. 117, e). Divide only the skin and superficial fascia in 
the first incision to avoid injuring the long saphenous vein. Then 
divide the deep fascia and draw the gastrocnemius, if seen, back- 
wards ; cut through the tibial origin of the soleiis, and the 
intermuscular fascia will be exposed. Divide this carefully, and 
the artery will be found lying on the tibialis posticus with tlie 
posterior tibial nerve to its outer side. Ligature of the posterior 
tibial in its upper third can hardly be required, except for a wound 
which should then be enlarged longitudinally until sufficient room 
is obtained. At the ankle, — Make a curved incision over the artery 
a finger's breadth behind and below the internal malleolus. Divide 
the superficial and deep fascia and the internal annular ligament^ 
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and the artery will be foiind between the tendons of the flexor 
longiis digitorura and flexor longiis hallucis with the nerve to its 
outer side. For collateral circulation, see Fig. 116. 

The anterior tibial artery.— A line drawn from the inner 
side of the head of the fibula to midway between the two malleoli 
indicates the course of the vessel. In the upper third make an 
incision about five inches long in the line of the artery (Fig. 1 17, c) 
through the skin and superficial fascia, and look for the innermost 
white line, which indicates the cellular interval between the tibialis 
anticus and the extensor longus digitorum. Divide the deep fascia 
over this line on a director ; hold the muscles apart by retractors, 
and the artery will be found on the interosseous membrane with the 
nerve to its outer side. In the middle third the artery lies between 
the tibialis anticus and extensor proprius hallucis, and the nerve 
lies on the artery. In the lower third the artery lies between the 
extensor proprius hallucis and the extensor longus digitorum with 
the nerve on its outer side. An incision m the line of the artery 
(Fig. 117, d) and the separation of the muscles is all that is 
necessary to expose the vessel in either of these situations. For 
collateral circtUationy see Fig. 116. 

The dorsalis pedis artery may require ligature for a wound 
on the dorsum of the foot. I have twice seen it tied for aneurysm 
of the vessel itself. Make an incision in a line drawn from midway 
between the two malleoli to the interval between the great and 
second toes ; divide the skin and the superficial and deep fascia : 
the artery will be found between the extensor proprius hallucis 
and the innermost tendon of the extensor longus digitorum. As 
the artery sinks into the sole it is crossed by the innermost tendon 
of the extensor brevis digitorum. The anterior tibial nerve is on 
the outer side. 

DISEASES OF .THE VEINS. 

Thrombosis, or clotting of the blood in a vein, is very common, 
and was formerly thought to be always the result of inflammation 
of the vein-wall. Hence, whenever a vein became thrombosed, the 
condition was spoken of as phlebitis. It is now knoWn, however, 
that a thrombus may form in a vein without any inflammation of 
its walls, and that the presence of a thrombus is in some cases the 
cause and not the result of inflammation. The causes of throm- 
bosis may be considered under the following heads : — 1. Changes in 
^ Hin-toaU, such as may result from injury, inflammation, and 
degenerative processes, and such as often exist in the inner coat 
in varix. 2. Changes in the bloody such as occur in septicsemia and 
P7»inia and other afifections in which there is a destruction of the 
white corpuscles, and the consequent setting free of the fibrin 
ferment contained in them. The exact nature of the changes in 
the blood inducing thrombosis is, however, not known, and the 



Digitized by 



Google 



320 DISEASES OF SPECIAL TISSUES. 

above explanation is at the best a mere theory. 3. The presence of 
micro-organisms, 4. The retardation or arrest of the blood-stream, 
as (a) when a ligature is applied to a vein ; {b) when a vein is com- 
pressed by a tight bandage, tumour, or contraction of a cicatrix ; 
(c) when the blood flows feebly through a vein owing to weak 
action of the heart induced by age, fevers, loss of blood, or a varicose 
condition of the vein. 5. The presence of a foreign body not covered 
by endothelium, as a piece of ligature, an embolus, an already 
formed thrombus, or the protrusion of a new growth into the 
lumen of a vein. 

Method of extension of the thrombus. — When once formed the 
thrombus may extend either with or against the blood-stream. 
As a rule, however, it takes the former direction, extending from 
the smaller to the larger veins, and in this way may at times reach 
the heaH. 

Appearances of a recent thrombus. — When the blood is at rest at 
the time of coagulation, as when a vein is ligatured, the thrombus 
will be red throughout, as both the coloured and colourless cor- 
puscles equally become entangled in the fibrin. It will fill the 
whole lumen of the vein, and at first will be soft and gelatinous, and 
but loosely attached to the vein- wall. When, on the other hand, the 
clot is formed gradually whilst the blood is in motion, as when the 
clot is deposited on an unhealthy vein-wall, the clot is laminated, 
and firmly adherent to the wall, and will be either pale or tinged 
with red, according to the rate at which it is formed. A post-mortem 
clot may be distinguished from the above in that it does not adhere 
to the wall of the vessel, nor as a rule entirely fill its lumen. It is 
never laminated, although it may consist of two layers, one pale 
and one red. 

Changes in the thrombtts. — 1. The clot may become converted, 
together with that portion of the vein in which it is contained, into 
a fibrous cord. Thus it first loses its red colour from the disappear- 
ance of the red corpuscles, then becomes firmer, more adherent to 
the wall of the vein, and finally indistinguishable from it. The 
minute changes which occur in this process are similar to those 
already described in the healing of an artery after injury (p. 120). 
2. The clot may undergo calcification and become converted into a 
so-called vein-stone or phlebolith, which may either be found free, 
or attached to the walls by a pedicle. 3. The clot may soften and 
disintegrate, forming a pultaceous reddish material or a yellowish- 
red puriform fluid, the latter change being probably due to the 
action of septic micro-organisms. 4. The clot may shrink to one 
side of the vein, or become tunnelled by the blood, or it may be 
slowly carried away by the circulation without causing any mis- 
chief. The tunnelling or canalization of the clot is brought about 
by the gradual enlargement of the small vessels which normally 
permeate the clot during its conversion into a fibrous cord. 
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The effecU of thromf^osif are, 1 . Swelling and osdrma of the parts 
from which the affected vein returned the venous blood. This may 
completely or partially disappear, or it may remain permanent con- 
stituting the condition known as solid oedema, according to whether 
the lumen of the vein is or in not restored or the collateral channels 
are sufficient for the requirements of the circulation. A good 
example of oedema from thrombosis is furnished by the so-called 
white leg, or phlegmada alha dolensy so common after parturition as 
the result of the extension of the clot from the uterine veins through 
the iliacs to the femoral. 2. Gangrene occasionally occurs after 
the plugging of a large vein where the collateral circulation is 
insufficient to relieve the engorgement of the part, and is necessarily 
of the moist variety. 3. Phlebitis, or inflammation of the vein 
walls, may ensue, and will take a simple or a spreading and 
suppurative form, according as the thrombus is of a simple or of a 
septic or infective nature. 4. Embolism, owing to a portion of 
a thrombus being swept away by the blood-stream and becoming 
lodged in a distant vessel. The way in which this detachment may 
take place is shown in Fig. 45, p. 153. If the thrombus is of a 
simple character, no harm may ensue ', but if septic or infective, 
the embolus will also be septic or infective, and set up a like 
inflammation in the part where it becomes arrested. (See Pycemia, 
p. 153.) 

Signs. — When the deep veins are plugged, the only evidence of 
tbe thrombosis will be signs of obsti-uction to the circulation 
in the veins below, such as osdema or dilatation of the superficial 
Teins. When, however, a superficial vein, as one of the saphenas, 
is ftflected, there will be a hard cord-like swelling in the situation 
of the vein, and some tenderness on pressure and feeling of stiffness 
on movement. Should inflammation of the vein follow from the 
presence of the thrombus, there will be in addition some heat and 
redness of the skin. (See Phlebitis.) 

Ti-eaiment. — Absolute rest in the recumbent position is essential, 
lest a portion of the clot should become detached and lodged in an 
important organ, as the brain, or plug the pulmonary artery, and 
sudden death ensue. Where there is much oedema, the part 
should at first be elevated, and subsequently evenly and firmly 
bandaged. 

Phlebitis, or inflammation of veins, may be divided into the 
simple, and the septic, infective or spreading 

SiMPLK PHLEBITIS, formerly known as adhesive phlebitis, is a 
simple local inflammation of the vein wall, and may terminate in 
resolution, obliteration of the vein, or more rarely in the forma- 
tion of a localized abscess. Causes. — 1. Injury of the vein walls^ 
2. Simple inflammation of the surrounding tissues. 3. The forma- 
tion of a non-infective thrombus in a vein. 4. Gout or the gouty 
diathesis. 5. Certain conditions of the system the exact nature 

w. V 
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of which is not known, the phlebitis being then spoken of as 
idiopathic. 

Pathology. — The walls of the vein become infiltrated with leuco- 
cytes and swollen, whilst a thrombus, should such not already be 
present as the cause of the inflammation, will form in the interior 
of the vein. Changes similar to those already descrilied under 
thrombosis may then occur in the clot. Thus the vein may become 
obliterated, or the thrombus may be absorbed and the calibre 
of the vein restored. Or pyogenic organisms may gain admission 
and suppuration may take place. The suppuration, however, does 
not spread unless the thrombus, the barrier to the organisms, is 
disturlied on the evacuation of the pus. 

Symptoms. — There is the same cord-like swelling iu the affected 
part of the vein as in simple thrombosis, but the skin, at least 
when a superficial vein is involved, is dusky red and oedematous, 
and pain is more severe on pressure atid on movement. When a 
vein of large size is affected, there will be in addition signs of 
obstruction to the venous circulation. The gouty form is either 
associated with oixiinary gouty inflammation in the foot or joints, 
or occurs with little or no evident provocation in persons of markeil 
gouty constitution or with a gouty inheritance, it is more 
especially characterized by its symmetry, apparent metastasis, and 
frequent recurrences. 

The treatment is similar to that of thrombosis. Where tlirre is 
much pain, a mixture of glycerine and belladonna may be smeared 
over the vein, or lead and opium lotion, or hot boracic poultices 
may be applied. Should an abscess form, it must be opened 
with antiseptic precautions, care being taken not to disturb the 
clots. Saline purgatives should be given, with potash, lithia, 
piperazine, and colchicum in the gouty, and the patient placed on 
low diet. 

Septic, infective, or suppurative phi.ebitis, is a spreading, 
infective inflammation of the vein walls and tissues around. 
Causes, — It is due to an infective inflammation spreading to the 
vein walls, or to the softening of an infective thrombus. Thus 
it is frequently met with in connection with compound fractures, ill- 
conditioned stumps, acute osteomyelitis, diffuse cellulitis, malig- 
nant pustule, facial carbuncle, kc. It may also follow the opening 
of an abscess, the result of simple phlebitis, if the clots are 
disturbed and septic processes are allowed to take place in the 
wound. Pathology. — The coats of the inflamed vein become red, 
swollen, and in places soft and diffluent, and the thrombus 
softened into a purulent fluid, whilst micrococci are found both in 
it and in the vein walls. These changes gradually extend up the 
vein, and should portions of the infective thrombus be carried 
away by the blood-stream, metastatic abscesses in distant parts and 
general blood-poisoninpj will result (pycemm). Symptoms. — When 
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a superficial vein is affected there is at first a cord-like swelling 
as in simple phlebitis, but redness and uedeuia of the skin soon 
supervene, followed by fluctuation in one or more situations in the 
course of the vein, and frequently by general blood poisoning. 
When the deep veins are involved, the disease may not be suspected 
uutil signs of pyaemia set in, and the condition of the veins can 
then only with certainty be ascertained on a post-mortem examina- 
tion being made. The treatment follows upon the diagnosis of 
the septic condition from which the suppurative phlebitis starts, 
(a) Thorough search for, and removal if possible of the primary 
cause, e.g.y abscess and necrosis of bones ; {b) the cutting down 
upon the septic thrombus and washing it out from the vein . 
placing a ligature, when necessary, above and below. If this treat- 
ment is not carried out early the limb may have to be amputated 
to save life. When the vein is superficial, the inflamed portion 
may be dissected out and a ligature applied above and below. 

Varicose Teins. — A vein is said to be varicose when it is per- 
manently and unequally dilated and its coats have undergone 
certain degenerative changes. A varicose condition is most 
common in the veins of the lower extremities, and in the veins 
of the rectum and testicle (see Piles and Varicocele). 

The causes may be considered under the heads of increased 
intravenous pressure, and changes in the vein walls. A. Increased 
Utravenous pressure may be due to— 1. Organic affections of the 
heart whereby the return of venous blood is impeded. 2. Obstruc- 
tion to the circulation in the portal system, a cause chiefly affect- 
ing the hsemorrhoidal veins (see Piles). 3. Pressure upon the 
veins, such as may be exerted (a) by the gravid uterus or a 
tumour of the uterus or of the ovaries on the iliac veins ; (b) by 
an aneurysm of the abdominal aorta on the inferior vena cava ; 
(c) by fsacal accumulation on the hjemorrhoidal veins ; (d) by a 
tumour in the groin on the femoral vein ; (e) by an ill-fitting truss 
<m the spermatic veins (see Varicocele) ; or (/) by a tight garter 
on the saphenous veins. 4. Long standing, which has a tendency 
to cause the accumulation of blood in the veins of the lower 
extremity. 5. Severe muscular exertion, whereby an increased 
amount of blood is driven by the contraction of the muscles from 
the deep into the superficial veins. Some authors consider this 
last the chief, if not the only cause of varicose veins of the lower 
extremities. They maintain that the pressure of the blood first 
produces a dilatation of the superficial veins where the inter- 
muscular veins empty into them ; that this dilatation being 
frequently repeated becomes permanent; that the valves in 
consequence are unable to close and protect the veins, and being 
thrown out of use gradually undergo atrophy, whilst the weight 
<^f the column of blood, from the inefficiency of the valvesjbecomes 
farther increased, and the veins still further dilated. H. (^fianges 
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in the vein walls. — These consist pnncipally in an hereditary 
weakness, want of muscular tone, and inflammatory softening of 
the walls. Varicose veins are more common in men than in 
women, owing to their more frequent exposure to the exciting 
causes. Women, however, are peculiarly liable to them during 
pregnancy. 

Pathology, — A varicose vein is lengthened, dilated, and fre- 
quently tortuous (Fig. 118), the dilatation being especially marked 
where the intermuscular veins open into the superficial, and at 
the situation of the valves. The middle, and to a less extent the 
outer coat, are often greatly thickened by the formation of fibrous 
tissue, but the inner coat shows little change. In the dilated 
portions immediately above the valves the coats, on the other 
hand, may be found greatly thinned, so that 
the vein may give way at these situations. 
The valves themselves, from the dilatation 
of the veins, cease to be of service, and become 
atrophied and frequently reduced to mere 
ridges or fibrous cords. Thus the intravenous 
pressure in the segment below is increased as 
the column of blood in the upper part of the 
vein is no longer supported by the valves. 
The deep veins are generally involved in the 
varicose condition, and the smaller radicals 
returning the blood to the varicose vein from 
the skin oft^n share in the dilatation. The 
skin, in consequence of the obstruction to the 
venous return, becomes congested and chroni- 
Fio. 118. — Varicose ^^^^^ inflamed (varicose eczema) and frequently 
veins. (From Bry- gives way, producing an ulcer (i¥irt'fo«<f u/cei-) ; 
ant'M Surgerj'.) whilst at times the pressure of the vein causes 

thinning of the skin, and this, with the wall 
of the vein, may yield, and ha?morrhage result. When the valves 
have been destroyed, the haemorrhage may be very severe, and 
even terminate in death, as the blood sometimes flows backwards 
from the heart through the proximal end as well as the distal end 
of the vein. Thrombosis at some part of the vein is of frequent 
occurrence. 

The symptorns usually complained of are fatigue and a sense of 
fulness of the limb after exercise or long standing, and perhaps 
cramp, coldness of the feet, swelling and oedema of the ankle, and 
numbness of the leg. Sometimes there is deep-seated pain. The 
tortuous vein or veins meandering up the leg is a characteristic 
sign which cannot be mistaken. When the smaller radicals are 
affected bluish clusters of minute veins are visible here and there, 
especially about the ankle and knee. 

The treatmeni may be palliative or radic^il. Palliative tveatmtHt 
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consists locally in supporting the dilated vein bj an elastio stock- 
ing or by a Martin's or an ordinary bandage, and reducing the 
hours of standing where possible. The bowels at the same time 
should be regulated, and the general health improved by tonics, 
iron, ifec. RadiccU treatment should be undertaken under the 
following circumstances : — 1, when a vein appears likely to burst ; 
2, when there is a knotted mass of large veins in one or more situa- 
tions giving rise to much pain and inconvenience ; 3, when an 
intractable ulcer is present ; and 4, when the varicosity is chiefly 
confined to a single vein. Many methods of operating have been 
proposed, some highly dangerous. With modern antiseptic pre- 
cautions, the excision of a portion of the vein after a ligature has 
been applied al)ove and below is the best and most certain method 
of radical cure. A small incision is made over the vein, the vein 
neatly dissected out for an inch or two, a ligature applied as high 
up and a second as low down as possible within this limit, the 
veiu between the ligatures excised, and the little wound carefully 
united by sutures. Five or six similar incisions, or more if 
necessjiry, are made along the course of the varicose vein. When 
a mass of tortuous veins is the source of trouble, it should be 
dissected out, ligatures having been previously applied to the 
larger veins leading to and from the mass. After the operation 
the patient should be kept at rest in the recumbent position, to 
prevent a portion of the thrombus becoming detached and the 
coiwequent danger of embolism in vital organs ; whilst the strictest 
precautions should be taken to keep the wound aseptic, lest 
suppurative phlebitis ensue. Of late years ligature of the saphe- 
noun vein just before its entrance into the femoral has been much 
practised, but it is not devoid of danger, since I know of cases in 
«^hich alarming symptoms from pulmonary embolism have occurred. 
This method, moreover, is not always as successful as it has been 
stated to be in curing the varicose veins lower in the leg. Some 
of these generally require removing at the same time, especially 
where there is a largo communication with the external saphenous. 

N.KVU«. 

There are two chief varieties of uajvus, the capillary and the 
venous, but these forms may be combined. 

The capillary nssYUS or plexijm^m angioma consists of u TtUfc^Ji^^^' 
mass of dilated and tortuous capillaries bound together by a >wtvi 
scanty amount of ronnective tissue. These uievi are most conunon 
on the head, neck, face and chest ; and occur as small, flat, 
or slightly- elevated, red or purplish-red patches on the skin or 
mucous membrane. Sometimes they are spread out as a thin 
layer covering perhaps the greater part of one side of the face, 
aud are then known as port- wine marks. The blood can be pressed 
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out momentarily, but returns when pressure is removed. Their 
rate of growth varies ; sometimes it is quick, at other times it is 
slow ; or they may remain stationary, or disappear spontaneously. 
Treatment. — The smaller nsevi may readily be destroyed by nitric 
acid, ethylate of sodium or the galvano-cautery. Those known as 
" port-wine marks " should be left alone, or under some conditions 
they may be scarified. 

The Tonous nsYUS or cavernous anr^ionui cousints of a 
number of cavernous spaces lined with endothelium and communi- 
cating with each other and with the arteries on the one hand and 
the veins on the other. These naevi form distinct tumours bound 
together by delicate connective tissue sometimes containing fat 
The blood in them is of a dark venous colour They are generally 
subcutaneous, but may likewise occur beneath a mucous mem- 
brane. They are always congenital. They appear as irregular, 
nodular, soft, compressible tumours, easily emptied by pressure, 
but quickly refilling, and swelling up on coughing or crying. 
When under a mucous membrane they are of a purplish-blue colour. 
The skin or mucous membrane covering them may be natural, or 
it may be affected with the capillary variety of nsevus. Their 
favourite scats are the lips, cheeks, scalp, organs of generation, 
back, and nates. They may gradually increase in size, remain 
stationary, or undergo a spontaneous cure or a fibro-fatty degenera- 
tion, in which latter case they resemble a fatty tumour, and 
sometimes contain cysts in their interior. 

Treatment, — The indications are to remove or to destroy the 
ntevus with as little scaning as possible. This may be done, 
1, by excision with the knife ; or 2, by electrolysis. Coagulating 
injections and setons are highly dangerous, and should not be used. 
Ligature is painfiil, slow, and leaves a scar, and is practically 
seldom used at the present day. 

1. Excision toith the knife is a rapid, painless, and eflfective 
method, and where, as in the lip, by removing a V-shaped piece 
a mere linear scar is left, is, perhaps, the best. To avoid haemor- 
rhage, however, the incision should be made wide of the growth. 

2. Electrolysis is indicated when it is important to save the skin 
and reduce the scar to a minimum, as in venous naevi about the 
face. It consists in passing two or more needles into the naevus 
in different situations, and sending a weak constant current 
through them ; or better, passing needles connected only with the 
negative pole of the battery into the nsevus, and rubbing a 
rheophore connected with the positive pole over the skin of some 
other part of the body. Should bubbles of gas escape, the 
current must be reduced in strength. Before removing the 
needles from the neevus the current should be reversed for a few 
seconds in order that the coagulum formed around the needles may 
not be disturbed and bleeding from the punctures ensue. The 
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operation must be repeated mauy timeB, as ii too strong a current 
is used sloughing will take place. 

A NsBTO-lipoma is a tumour consisting of fatty and naevoid 
tissue. It resembles a fatty tumour iu that it is soft and lobulated, 
and a ntevus in that it may be made smaller by pressure and 
dilated veins may be seen or felt on its surface. It is less uniform 
in consistency, moreover, than a fatty tumour, and does not pulsate. 
Free excision is the treatment. 

Arterial varix, or a dilated, tortuous and irregularly pouched 
condition of an artery similar to that of a vein in varix ; cirsoid 
aneurysm, or a pulsating tumour composed of several lengthened, 
dilated and pouched arteries, and nearly always situated on the 
scalp ; and aneurysm by anastomosis, or a localized dilatation 
of arteries, veins and capiUaries, — arc all too rare to require 
description here. Excihion after ligature of the supplying vessels 
is perhaps the best treatment. 

DISEASES OF THE LYMPHATICS. 

Ljonphangitis or inflammation of the lymphatic vessels is 
generally associated with more or less inflammation of the lymphatic 
glands. Causes. — The most common cause is the absorption of 
septic or of infective products from a wound, which, however, is 
often very trivial, such as a simple scratch, abrasion, sting, or 
pimcture ; more rarely, the inflammation may follow upon mere 
irritation of the skin, as a chafe of the heel, excessive friction, or 
sim-bum. Pathology, — The walls of the lymphatics become 
infiltrated with cells, swollen, and softened, whilst the endothelium 
is shed, and the lymph contained in the vessels often undergoes 
coagulation. The inflammation spreads to tlie surrounding tissues, 
Ihu seldom higher in the course of the lymphatics than the first set 
of glands, which also become swollen and infiltrated and arrest 
the further absorption of the septic products. It may terminate in 
resolution, or in suppuration in and around the glands, or more 
rarely around the lymphatics themselves. Sometimes the septic 
pn)'iucts appear to escape the glands, and general blood-poisoning 
ensues. Symptoms. — In severe cases, lymphangitis generally begins 
with a chill or rigor, followed by high temperature and fever, and 
perhaps vomiting and diarrhoea. Red line?, when the superficial 
lymphatics are affected, are seen running from the wound to the 
nearest lymphatic glands, with here and there erysipelatous patches 
of redness. There is generally pain and tenderness, especially in 
the region of the swollen glands, and swelling and oedema, some- 
times of the whole limb. It may be diagnosed from phlebitis by 
the redness being superficial and in the course of the lymphatics, 
not in the course of the veins, by the absence of the cord-like and 
knotty feci of plugged veins, and by the presence of glandular 
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enlargement ; from erysipelas by the redness having no defined 
margin, and generally running in lines. The treatment consists in 
attending to any wound or abrasion, allaying other sources of 
irritation that may be present, and placing the inflamed part at 
rest in an elevated position. Fomentations, hot boracic poultices, 
or glycerine and belladonna may be applied, and abscesses should 
be opened as soon as they form. If any swelling is left, pressure 
in the form of Scott's dressing or ammoniacum and mercury 
plaster may be used to disperse it. 

Lymphangieotasis or Iiymphatio varix is a dilatation of 
lymphatics comparable to dilatation of veins, but occurring much 
more rarely. It may be congenital or acquired. 1 . The congeniud 
variety may be localized or diflFiise. The localized consists of 
dilated and tortuous lymphatics, and when the superficial vessels 
are involved gives the affected portion of skin the appearance of 
the rind of an orange, and later that of being covered by a mass of 
herpetic vesicles. The vesicles, however, are not surrounded by 
an inflammatory zone as in herpes. Dilatation of the deeper vessels 
is met with in the spermatic cord, where it resembles a varicocele, 
and about the region of the saphenous opening, and occasionally 
elsewhere. In the groin some of the glands may l>e distended, 
forming lymph-cysts embedded in fatty tissue {adeno-lympkocrU). 
The d^use variety, consisting principally of dilated lymph-spaces, 
is met with in the tongue {m(tcrogloma\ in the lip {niacrochtlia), 
in the neck {cyUic hygroma), *fec. 2. The acquired form is chiefly 
met with in the thoracic duct or some of its larger tributaries, 
and gives rise to chylous ascites, chylous hydrocele, or chyluria. 
Treatment, — Slight elastic pressure and protection from injury <»r 
irritation is the only treatment required for the localized patches 
occurring in the skin,, short of excision, which should be done when 
an exposed part is affected. In such situations as the spermatic 
cord the dilated vessels should be carefully dissected out. 

Iiymphangioma or Iiymphatio nevus is a congenital 
tumour composed of lymph-spaces dilated into cysts, with loops 
of blood capillaries in the inter-cystic fibrous tissue. They are 
commonest on the tongue and lips, but also appear on the skin 
in*various situations. Vesicles of the size of a nuistard-seed or 
larger cover the surface, filled with yellowish-white serum, and 
between are red points of capi llaries. The vesicles may communicate 
with veins and get filled with dark blue clot, or with capillaries 
and have red blood flowing into them. The tumours are subject 
to recurrent attacks of inflammation, detenniued by the blood ex- 
travasation, and the area of lymphangiectasis continually spreads. 
Hence on the tongue a small strawberry-like patch may gradually 
develop into macroglossia. They should always be treated by 
complete excision when limited, as unless the whole area affected 
by the lymphangiectasis is removed, there will be recurrence. 
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Congenital hygroma or Cystic lymphangioma are terms 
applied to congenital cystic tumours believed to depend upon 
dilatation of lymphatic spaces. They are most common in the 
neck (see CyUs in Uie Seck\ but are occasionally met with 
elsewhere. They are composed of a number of cysts, separate or 
communicating, surrounded by soft, gelatinous, connective, and 
adipose tissue. The cysts vary in size from a pea to an orange. 
They are lined with endothelium, and contain a serous fluid. They 
sometimes attain a large size, and occasionally grow with great 
rapidity (for symptoms and treatment see Cysts in the Neck), 

Lymphatic fistula or Lymphorrhoda, though exceedingly 
rare, is a condition sometimes met with, and more especially in the 
groin, scrotum, or labium. It is said to be due to a wound of a 
lymphatic, or to the giving way of a varicose lymphatic, but the 
cause is not clearly understood. 

Ijymphadenitis, or inflammation of the lymphatic glands, may 
Ik? acute, subacute, or chronic. 

Ac%Ue and su/tacute inflammation is nearly always secondary to 
inflammation of the parts from which the afferent lymphatics 
proceed. Indeed, in most inflammations, there is some tenderness 
of the neighbouring glands. Not infrequently, however, the glands 
in the groin become enlarged without any discoverable irritation 
within the area from which they receive their lymph. In such 
cases there is generally a history of a strain, as from lifting heavy 
weights, or of over-exertion, as from a long walk. The explanation 
is probably the engorgement of the gland with lyuiph in the case 
of a strain from rupture of some of the efferent lymphatics, or in the 
case of over-exertion by more lymph being pumped into the gland 
from the muscular interspaces than can escape by the efferent 
vessels. The lymphatic vessels themselves, although the glands 
may become extensively involved, and even suppurate, often escape. 
The inflammation, however, rarely proceeds further in the course of 
the lymphatics than the first series of lymphatic glands, although 
it often spreads to the suiToimding tissues (pem-lt/mphadenftis). 
The changes in the inflamed gland are like those of other inflamnm- 
titnis. The whole gland is enlarged, the vessels being dilated aHcl 
the lymph-sinuses crowded with cells. Micro-organisms, similar to 
those found in the inflammatory lesion giving rise to the lympha- 
denitis, have been discovered in the glands. The si(/ns are 
tenderness, heat, pain, and swelling, followed by redness of the skin 
and oedema. The gland, at first moveable, becomes fixed, and if 
the process runs on into suppuration, the usual signs of an abscess 
ensue. Familiar examples of lymphadenitis are seen in the bubo 
of gonorrhoea, in the tender glands of erysipelas, and in the 
suppurating bubo of soft chancre. The treatment consists in 
subduing the inflammation of the part from which the lymphatics 
proceed, painting the glands with glycerine mid belladonna. 
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applying hot boracic poultices, and, if suppuration has occurred, in 
making a free incision. If suppuration threatens, the glands may 
be dissected out. 

Chronic lymphadenitis is very common in tuberculous children, 
especially in the neck. The affection of the glands can frequently 
be traced to some exciting cause, as the irritation of pediculi on 
the head, eczematous affections about the mouth, enlarged tonsils, 
adenoids, or carious teeth. In other cases, it depends upon the 
presence of the tubercle bacillus. (See TubercUj p. 47.) The 
glands slowly enlarge, and become infiltrated with small round cells ; 
whilst in the tuberculous cases non- vascular areas containing giant- 
cells, lymphoid corpuscles, and tubercle bacilli are found. The 
enlargement may subside, or the inflammatory products may caseate, 
and suppuration occur in, or in and around the gland; at times, the 
caseous mass may dry up and become cretaceous, or atrophy or 
fibroid thickening may ensue. In rare instances it is said the 
tubercle may become disseminated, leading to general tuberculoeis. 
Signs, — The glands, when those of the neck (the most common 
situation) are affected, become enlarged on one or both sides of the 
neck, without pain. They are at first distinct and moveable, but 
later often coalesce and become adherent to the surrounding parts. 
After a time, they may soften and break down ; the skin then 
becomes adherent and red, gives way, and a curdy pus is exuded. 
After the abscess has thus opened, a portion of the broken-down 
gland may be seen in the floor of the ulcer, the edges of which are 
bluish-pink and undermined. (See Tuberculous Ulcers.) The ulcers 
are very indolent, and when finally healed, leave characteristic 
raised, puckered, pinkish-white scars. Concomitant signs of 
tubercle are frequently present. Treatment. — Any source of 
irritation, such as pediculi, carious teeth, &c., should be sought 
and removed, and the patient, if tuberculous, treated as indicated 
at p. 52. Tuberculous glands, if they do not rapidly subside 
under general treatment, should be removed, since much less 
deformity is produced by the single linear scar, which in time 
becomes almost imperceptible, than by the puckered scar which 
results when the glands are allowed to suppurate and burst 
spontiineously. If an abscess has already formed, it should be 
opened early to minimise scarring. This may be done by a small 
incision, after which the capsule of the gland may be cleared out 
by a Volkmann's spoon. Should an indolent ulcer or sinus remain, 
as often happens if the abscess is allowed to burst spontaneously, 
it should also be scraped with a Volkmann's spoon and its edges 
cut away. 

Lymphadenoma, Iiymphoma, or non-inflammatory enlarge- 
ment of the lymphatic glands, consists of a simple hypertrophy 
of the gland tissue, especially of the fibrous stroma of the gland, 
and must be distinguished from the enlargement associated with 



Digitized by 



Google 



DISEASES OF THE LYMPHATR^, Wl 

UmhrmiOj vhich is dkuractenzed bv au iucivAse uf ihe white 
coipascles of the blood, and a geoerml hTpertrc^T of the ftdeaoki 
ti«sae of the bod j, especiallj of the ^een. The onur of iTmph*- 
deuoma is anknovn. One or two gUads only maj be affected 
( lympk^ma or simple l^ mpKadfnowm \ or many of the glands, especially 
those iu the ueck, axilla, and groin, or, indeed, all the glands of 
the Itudy, ttigether with the adenoid tissue in the spleen and other 
ufgans {Hodgkin* dUeofe or p^mrral lympkcuienowM), The enlarge- 
ment differs from that of the inflammatory affectimis, in that the 
glands remain free and distinct, and form smooth, rounded or 
egg-shaped, firm, elastic, and generally painless swellings, which 
do not suppurate. When one or two glands only are enlarged, 
the general health is not affected ; but when many are involved, 
and especially when the condition is acute, the patient rapidly 
emaciates, becomes an«emic, the spleen enlarges, diarrhcea or 
dropsy may set in, and death usually results from exhaustion, or, 
it may be, from the pressure of the enlarged glands upon the 
trachea, bronchi, or some vital organ. TreKxtwnent. — AMiere one or 
two glands alone are enlarged they may be removed ; but where 
large numbers are affected, no surgicul treatment is of any avail, 
although if a gland is pressing upon the trachea, <&c., it may be 
removed, or tracheotomy performed. Arsenic, in increasing doses, 
may be given internally, with iron and cod-liver oil, or chloride of 
calcium in ten-grain doses may be tried. 

Lympho-sarooma is the term sometimes applied to primary 
sarcoma occurring in a lymphatic gland. (See Sarcoma, p. 77.) 

Elephantiasis, or elephantiasis Arabum as it is sometimes 
called to distinguish it from elephantiasis Grcecorum or leprosy, is 
the result of a hypertrophic fibrous inflammation of the skin due 
to obstruction of the lymphatics by the filaria sanguinis hominis. 
A somewhat similar condition {pseudo elephantiasu or softd Ofdema) 
may be produced by obstruction of the lymphatics from other 
causes, such as enlarged cancerous glands in the axilla, chronic 
venereal affections of the glands of the groin, scar-tissue following 
bums, or long persistent ulcers of the leg. Pailwlogy, — The 
elephantiasis of tropical countries is due to the entrance of the 
female of the filaria sanguinis hominis into the lymphatics. The 
worm gains admission through the stomach iu drinking water, or 
through the skin in bathing or washing. The embryo filariic 
either remain coiled up in the lymphatics, giving rise to obstruc- 
tion, or make excursions into the blood, in which, however, they 
are generally found only at night-time. It is thought that the 
mosquito, which sucks the blood containing the embryos, serves as 
a host, and that on its death the filarise are liberated and become 
free in any water into which the dead mosquito falls. Symptoms. — 
Elephantiasis generally attacks the lower extremities and external 
genitals, owing to their dependent position and to the inhabitants 
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of the country going bare-legged. The leg and foot become 
enormously enlarged, whilst the scrotum, containing the testicles 
unaltered, may form a huge mass often hanging as low as the 
knees. Pendulous, tumour-like masses are produced by the hyper- 
trophied skin of the prepuce, penis, labia or clitoris. The skin and 
subcutaneous tissue arc enormously thickened and converted into 
a whitish, oedematous fibrous mass, whilst the fat disappears. The 
papillae are enlarged, forming nodules and tubercles, and the 
lymphatics become dilated into small cy^ts, which bulge on the sur- 
face and which subsequently burst and discharge lymph (lymphor- 
rhoea). The lymph dries, forming with the dirt blackish crusts, 
l>eneath which ulcers may form and penetrate deeply, even to the 
l)one. As a rule the condition is not painful except during the 
attacks of inflammation with general fever which from time to 
time occur. Sporadic cases of elephantiasis are occasionally met 
with in adults who have not lived in coiuitries wherein filariaj 
exist. Treatment. — In the early stages special cleanliness, 
removal to a non-infected district, and cold applications may avert 
the disease. The enlargement of the foot and leg may be relieved 
by an elastic bandage. The only effective treatment is, in the leg, 
removal by amputation, and in the external genitals by exci»iou 
(see Elephantiasis scroti). 

DISEASES OF NEKVES. 

Neuritis, or inflammation of nerves, occurs in the sheath or 
connective tissue binding the nerve-fibres together, and is therefore 
a perineuritis, or interstitial neuritis, and not an inflammation of 
the nerve-subetance. The term is, however, also used where there 
is no inflammation but primary degeneration of the nerve-fibres. 
Causes. — Injury, cold, rheumatism, syphilis, tubercle, lead-poison- 
ing, gout, diphtheria, alcoholism, and fevers. The different poisons, 
lead, diphtheria toxin, alcohol, tubercle, and other bacterial {>oisons 
lead to primary ( Wallerian) degeneration, without previous inflam- 
mation. Pathology. — In true inflammation, the nerve appears 
slightly red and swollen, and later infiltrated with ioflamniatory 
exudation. In the more chronic cases the sheath and interstitial 
connective tissue appear thickened, whilst the nerve-fibres are 
more or less atrophied. When following an amputation, partial 
division with laceration, or gunshot injury, the inflammation 
generally spreads up the nerve from the scat of injury (ascending 
neuritis). In the degenerative type the axis-cylinders break up, 
the myeline sheath disappears, and the nerve becomes atrophied 
or functionally inactive. Symptoms, — There may be tenderness 
on pressure, or continuous pain with exacerbations, in the course 
of a nerve and its peripheral branches, tingling and numbness in 
the part supplied by it, and occasionally spasms of the muscles. 
The pain is generally worse at night, and increascil on movement 
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At tb&» tbe iR-nne bat be f«h to >* svolkn, and there mar l^e 

' -* ^< »eav-ij*(ij «:c a-oscTiiAT pdLTajjrsi^ in tbt* pAit it supplies. 
Tijc *cTiie caftes are Jittcoded «itli sliglii fever, in tW trAuutx;^^ 
{'€iL^ prat^nre &t the sett of iujarr, or over the buUx>u$ eoA uisny 
ca i^ great ^lam and nioacnkr spaam. Trratwi^L — The cause, if 
pu^t4e, bhooJd be reiDored, akxihol forhiddea. jukI appropriate 
remediea giveo if thef>e be goat^ sjphilis, or signs of lead- poisoning. 
Uoder any circamstances iodide of potassiunt, aiKi in some cases 
cnmliiiied with merrurr, mav be tried. Locally fomentations »>r 
lt*che«, or liellad^^iuua and glycerine may be applie^i, aiui later, 
IJisteriniT fluid or the actual cautery along the course of the ner\^\ 
Absolute rest of the part supplied by the nerve is imperative. In 
the traumatic form following amputation, stretching the nerve 
rvheves for a time ; but cutting out the bulbous end, division of 
the nerve, or resection of a portion, though said to do good, have, 
in my experience, &iled to cure, Percu«ion of the nerve is well 
spoken of by some. 

Heuralg^ is the term applied to pain, generally of a paroxN^mal 
and violent cliaracter, in the course or distribution of a sensory or 
mixed nerve. The cnnseit of neuralgia are very various. Thus, it 
niay be due to — 1, pressure on a nerve by a tumour or aneurysm, 
or involvement of its end in a scar ; 2, the presence of a foreign 
hody in a nerve ; 3, inflammation of a nerve from injury, oxposui^e 
to cold, <fec. ; 4, irritation or injury of another nerve or its 
endings, transferred or reflected — tf.^., supra-orbital neuralgia due 
to carious teeth, pain in the back consequent on uterine disease ; 

5, some constitutional condition, as debility induced by excessive 
child-l)earing, mental depression, hysteria, influenza, malaria, tVc. ; 

6, disease of the central nervous system ; 7, unknown causes. 
Symptom*. — The usual sign is pain in the distribution or course of 
u nerve or ofseveral nerves, generally violent, shooting, paroxysmal, 
and tingling. At times it may be attended with spasm of the 
muscles, hypersecretion of the glands, as the lachrymal or sweat 
glands, the ei-uption of a crop of herpes, and derangements of pig- 
mentation of the hair and skm. The pain, except when it depends 
upon neuritis, may often be relieved by pressure. It is most 
common in the fifth nerve, trigeminal neuralgia {tic d(mloureux)y in 
the sciatic nerve {scintica), and in the intercostal nerves (pleurrh- 
dynia). At other times it is localized to an organ, as the testis or 
the breast, or to a joint. A severe form of trigeminal neuralgia 
known as epUeptifcyt-ni neural^ or incuniUe tic, may attect one or 
more of the branches of the fifth nerve. The paroxysms are of 
short duration, but of a most excruciating character ; they recur 
at varying intervals, and are brought on by the slightest cause, as 
pressure over the bony canal through which the nerve emerges on 
the face, a draught of cold air, taking focxl, «kc. The pathology of 
It is quite unknown. Simple neurahjitiy / <?., pain, the cause of 
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which is not apparent, often simulates organic disease. Thus, 
pain in the course of an intercostal nerve may simulate pleurisy ; 
neuralgia in a joint, joint-disease. It may be distinguished from 
such hy the absence of signs of inflammation, of deep-seated pain, 
and of swelling and deformity ; by the presence of increased 
cutaneous sensibility ; and often by the fact that firm pressure 
relieves it. Sciatica, or pain in the course of the sciatic nerve, 
may be a simple neuralgia, depending upon some central and 
unknown cause ; or it may be due to a neuritis set up by cold, or 
a blow causing local effusion in the nerve-sheath or an adhesion 
l>etween the nervo and its sheath, a spiculum of bone or exostosis 
pressing upon the nerve especially in its passage through the 
great sciatic notch, a foreign body in the thigh, pelvic inflamma- 
tion in connection with pregnancy, or the pressure of a tumour. 
When due to a neuritis it is accompanied by more or less 
muscular atrophy. 

Treatment. — The first indication is to remove the cause, for 
which a careful search should be made. Thus, carious teeth 
should be extracted, foreign bodies removed ; the general health 
improved by tonics, iron, quinine, fresh air ; and gouty, rheu- 
matic, or other constitutional diatheses combated by appn)priate 
means. When no cause can be discovered, the treatment must 
necessarily be empirical ; and when one remedy fails, another must 
be tried. Thus, internally, quinine in large doses, arsenic, aconitine 
beginning with ^^ of a grain, nitro-glycerine in one minim doses 
of a one per cent, solution, croton-chloral, gelsemium, tonj^ anti- 
pyrin, phenacetin, and phosphorus, may successively be given. 
Locally, the part may be painted with liniment of aconite or rubbed 
with ointment of aconitine ; or the actual cautery, or small blisters 
applied over the course of the nerve ; or morphia or osniic acid 
injected subcutaneously. In simple neuralgia of the sciatic nerve 
the continuous current with the positive rheophore applied over the 
sacroiliac synchondrosis and the negative in a vessel of salt and 
water in which the foot is placed is often of great benefit. Xeuro- 
tomi/, or dividing the nerve, and neurectomy, or cutting a piece out 
of the nerve, have long been practised for obstinate trigeminal 
neuralgia, but are attended with but very temporary benefit. 
Nerve-stretching and neurexaresis, or extracting the nerve by torsion, 
hold out better prospects of success. Nerve stretching consists in 
cutting down upon the nerve, catching it up with a blunt hook or 
aneurysm needle passed beneath it, and forcibly stretching both 
the proximal and distal ends. The strain that a nerve will bear 
without breaking of course varies with its size, but it is very con- 
sidemble. The sciatic nerve, which is sometimes stretched for 
sciatica, is so strong that the patient can be lifted up from the table 
by it without its giving way. This nerve, however, may be 
stretched by what is called the blocnlless method — i.e., by extending 
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the leg on the thigh, and forcibly flexing the thigh on the body. 
The effect upon the pain produced by nerve-stretching is variously 
supposed to depend on — 1, some alteration in the molecular 
elements of the nerve which may be transmitted to the nerve- 
centre ; 2, some alteration in its vascular or nervous supply ; 3, 
the breaking down of adhesions which may have formed around it. 
This operation is not infrequently practised for intractable trigeminal 
or epileptiform neuralgia. The relief it gives is unfortunately not 
always permanent, though considerable periods of immunity have 
been gained, and after the return of the pain the operation may be 
repeated. At any rate it appears to give more lasting relief than 
either neurotomy or neurectomy. Neurexarens consists in slowly 
extracting by torsion as much of the nerve as can be got away. 
Relapses are reported to be less frequent than after nerve -stretehing. 
Cases of epileptiform neuralgia that have resisted all other treat- 
ment have, in several instances, been greatly benefited, if not 
cured, by the excision of Meckel's ganglion. In others the trunk 
of the fifth nerve or all its branches simultaneously have been 
divided, and the Gasserian ganglion has been removed. These 
very severe procedures have been followed by sloughing of the 
eye-hall. Slight injuries to the eye, such as the irritation of the 
conjunctiva by the antiseptic fluid in operations upon the fifth 
nerve and especially upon the first division, may lead to suppuration 
of the globe, ft has been advised therefore to sew up the eyelids 
previous to operating. Hypnotic suggestion has been much 
practised abroad for the cure of neuralgia and allied affections, and 
percussion has given relief. Bennett has obtained much benefit 
by injecting osmic acid into the terminal branches of the affected 
nerve. 

Methods of exposing the fifth nerve or its brandies for the purpose 
of neurotomy, neurectomy ^ neurexaresis, or stretching. — These are 
numerous. A brief accotmt of some of them only can be given. 

(a) The supra-orbital branch of the first division is readily 
expoeed by making a transverse incision through the tissues over 
it where it emerges through the supra-orbital notch which can 
usually be felt on the upper margin of the orbit. 

(6) The second division may be exposed — 1, where it emerges 
on the face, through the infra- orbital foramen ; or 2, where it 
leaves the skull through the foramen rotundum. I. To expose 
the nerve where it emerges on the face make a transverse incision 
over it a little below the margin of the orbit, cutting through the 
skin, orbicularis oculi and levator labii superioris (Fig. 111b). If 
there is any difficulty in finding the nerve pass a probe into the infra- 
orbital foramen ; this will serve as a guide to it. The nerve is 
accompanied by the infra-orbital artery, which, if divided, should be 
tied. 2. To expose the nerve where it leaves the skull through the 
foramen rotundum make a transverse incision about a quarter of 



Digitized by 



Google 



336 DISEASES OF SPEOIAL TISSUES. 

an inch below the margin of the orbit, and from the centre of tins 
a second vertically downwards for an inch and an half. Carry the 
incisions to the bone, and the infra-orbital nerve will be exposed. 
Next open the front wall of the antrum with a trephine. Chip 
away with small curved bone-forceps the lower wall of the infra- 
orbital canal ; the nerve will then l>e exposed as far as the back 
wall of the antrum. Perforate this wail with a small trephine 
and enlarge the wound with bone-forceps if necessary ; the nerve 
can be traced across the spheno-maxillary^ fossa to the foramen 
rotundum, and can be here either stretched or divided, or a 
portion of it excised. MeckeVs ganglion can now l>e removed if 
desired by clearing out the fat in which it lies just below the 
nerve in the spheno-maxillary fossa. The deep stage of the 
operation will be facilitated by an electric lamp or mirror on the 
operator's forehead. I have stretched this nerve and removed 
the ganglion several times, and much prefer the method here 
described to that of raising the periosteum and chipping away the 
upper wall of the canal. I am of opinion that the inflammation 
and sloughing of the globe which has followed operation on this 
branch of the fifth are dependent in a greater measure upon the 
dist\irbance of the contents of the orbit than upon the interference 
with the nerve. No inflammatory mischief of any kind has followed 
my operations, and the wounds have healed without any trouble, 
(c) The third division, or its inferior dental, gustatory, or 
auriculo-temporal branch may be exposed as follows : — The inferior 
dental is best dealt with through the mouth. 1 have stretched it 
in this way a number of times, and can speak in the highest terms 
of the method. The septic troubles, necroses, Ac, to avoid which 
many elal>orate operations have been undertaken, are in my 
experience purely mythical, and I consider such operations quite 
unjustifiable. Open the mouth with a gag ; make an incision 
through the mucous membrane from the last molar tooth in the 
upper to the last molar in the lower jaw. Insert the finger 
between the internal pterygoid muscle and the l)one ; feel for the 
spine of bone at the entrance of the inferior dental foramen ; 
pass an aneurysm needle having a very short curve into the 
wound ; hook up tlie nerve and stretch or divide it, or excise a 
portion if desired. The wound heals in a few days without any 
trouble ; there is no external scar, and the patient may be about 
his work within a week. The gimtatm'y bianch may be stretched 
through the same incision as that given above ; or through a 
transverse cut made in the mucous membrane between the laht 
molar tooth and side of the tongue. The auriculo'temporal is readily 
reached by a vertical incision over the temporal artery extending? 
upwards for an inch and a half from the zygoma (Fig. 113 h). The 
trunk of the third division may be exposed as follows : — Make a 
cun^ed incision from the root of the pinna across the temporal 
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muscle to the middle of the malar boue ; turn down the flnp ; 
divide the temporal fascia ; saw through the zygomatic arch in 
front of the ear and through the middle of the malar bone, and 
turn down the zygoma and masseter with Stenson's duct and 
branches of the facial nerve. Detach the coronoid process with the 
lower portion of the temporal muscle. Draw down the external 
pterygoid till the foramen ovale is exposed. The trunk of the 
third division may here be stretched, avulsed, or divided. Or the 
foramen ovale and foramen rotundum may be laid into one by 
bone-forceps and trephine, and the trunks of both the second and 
third divisions be thus attacked intracranially. The Gasserian 
ganglion may at this stage be exposed by trephining the great 
wing of the sphenoid external and anterior to the 
foramen ovale, laying that foramen into the trephine 
hole by cutting away the intermediate bone with 
forceps, and raising the dura with an elevator. 
The posterior part of the ganglion can now be cut 
away by means of forceps, sharp spoons and 
curettes. I have never removed the ganglion 
myself, nor advised its removal, since not only is 
the operation attended with grave risk, but as far 
as I can learn in every case in which it has been 
performed a relapse has occurred. The mortality 
appears to be about 10 per cent. 

Ttunours of nerves, whatever their structure, 
were formerly called neuromata. This term, how- 
ever, should be restricted to that rare form of 
tumour composed of nerve elements ; whilst other 
tumours of nerves should be called fibromata, 
sarcomata, (Src, as in other situations, according as 
they consist of fibrous tissue, sarcoma elements, (fee. 

The true neuromata are exceedingly rare, and call 
for no further mention. 

The fibromata, though, like other tumours of nerves, far from 
common, are the variety most frequently met with. They jj:row 
from the connective tissue either of the sheath or of its prolonga- 
tions within the nerve ; in the latter case the nerve-fibres will be 
spread out over them (Fig. 119). Tliey are generally single, or 
there may be several on the same or on different nerves. Signs.— 
They occur as painful, more or less globular tumours in the course 
of a nerve, and are often accompanied by numbness, tingling, and 
perhaps muscular spasm in the part it sujiplies. They can be 
swaycKl from side to side, but cannot be moved uj) and down in 
the long axis of the nerve. Another form of fibrous tumour con- 
nected with nerves is the so-called painful subcutaneous tumour 
of Paget, which occurs as a small nodule beneath the skin, and 
causes the most exquisite pain when handled. The treatment 



Fio. 119. — A 
median nerve 
with a tumour 
over which the 
filaments are 
spread out. 
(St. Bartbolo- 
mew's Hospi- 
tal Museum). 
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consists in dissecting the tumour out, or if this is impracticable, 
removing it along with the affected portion of the nerve, and then 
suturing the divided nerve-ends. If the divided ends cannot be 
brought into contact an attempt may be made to graft a piece of 
nerve between them. The painful subcutaneous tumour is readily 
removed by dissection. 

TJie myxomata are the next most common tumours of nerves, 
and give rise to similar symptoms. 

The sarcomata^ though more rare, may also be met with in 
nerves, and are sometimes multiple. 

ConTulsive or muscular tic, or histrionic spasm as it is some- 
times called, is a convulsive twitching of the muscles of the face, 
due to some form of irritation of the facial nerve the nature of 
which is not known. It is at times associated with neuralgia of the 
fifth nerve. Stretching the facial nerve just after it emerges from 
the stylo-mastoid foramen may be undertaken in severe cases, as, 
for instance, when the spasm interferes with sleep, &c., and with a 
fair prospect of success. 

Perforating ulcer of the foot. — Though the pressure of a 
com can generally be traced as the exciting cause of the ulcer, it 
would appear in many cases to depend upon changes in the peri- 
pheral nerves, leading to trophic changes in the part and a conse- 
quently lowered resisting power of the tissues to injury or pressure. 
It is sometimes associated with locomotor ataxia, at times with 
diabetes, leprosy, and spina bifida. The usual situation of the 
ulcer is the ball of the great or little toe. It is attended with but 
slight inflammation, and probing causes hardly any pain. It may 
lead to destruction of the metatarso-phalangeal joint, necrosis of 
the bones, and perhaps complete perforation of the foot; it is 
sometimes the starting point of gangrene. There is usually local 
sweating, lowering of temperature, and impairment of sensation of 
the foot and lower third of the leg. The patella-reflex is often 
lost. Treatment. — Though the ulcer will often yield to prolonged 
rest, the removal of dead bone, scraping, taking off pressure by 
cutting a hole in a thick cork sole, find excision of the ulcer, 
amputation is sometimes called for. Nerve-stretching has also 
been recommended. Relapses arc common. 

HURGICAL D18KA8K« OF THE SKIN. 

VerrucflB, or warts, are small excrescences on the skin formed 
by the hypertrophy of the papillaj and epidermis. The followiug 
varieties are described : — 1. Verruca' vulgaren, or common warts, 
so frequent on the hands of children and yoimg adults. 2. Verruea 
Mnilen, which occur as brownish elevations generally about the 
back, neck, and arms of old people. 3. Verrvcm necrogeniax^ 
common on the hands of dissecting room iK)rter8 and morbid 
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auatomists, and ofteu tuberculous. 4. Venereal ivurtsy mut with 
ou the genitals as the result of the irritation of gonorrhoea or 
other irritant discharges. 5. Soot warts^ which affect the scrotuui 
of chimney-sweeps, and are frequently the btarting point of 
** sweep's cancer." 6. Congenital warts, which take more the 
form of irregiUarly-shaped growths than of true warts, are 
frwjueutly pigmented and hairy (nasvi verrucosi), and at times 
occupy large portions of the surface corresponding to the distribu- 
tion of certain cutaneous nerves (papilloniata neurotica). Treat- 
ment. — Common warts often disappear spontaneously. They may be 
readily destroyed by such caustics as salicylic, acetic, and nitric acid, 
or nitrate of silver. Venereal ivarts may be snipped off with the 
knife or scissors. Senile tffarts, when large, had better be excised 
or curetted. The soot wart ought to be removed at once by the 
knife. The acid nitrate of mercury is highly spoken of as au 
application to verruca* necrogenica>, 'J he pigmented and hairy wart 
Hhould be excised, or electrolysis, if the wart is not too extensive, 
may be employed. 

Clavus. — C3onis consist of localized thickenings of the epidermis 
over enlarged papillce, and although they may occur on any part 
of the body that has been subjected to intermittent pressure, are 
most common on the feet, where they are produced by tight or 
badly-fitting boots, especially when high heels have been worn, and 
the weight of the body has thus been unnaturally thrown upon the 
toes ; they are for the same reason frequently met with in talipes 
etininus. Two varieties are described, the Jiard, occurring on 
exposed parts, particularly the dorsum of the toes, and the soft, 
situated between the toes, where in addition to pressure the parts 
are subjected to moisture. A hard com, on section, is seen to be 
more or less conical ; and it is the pressure of the apex of this 
cone upon tbe papillary layer of the corium that causes the pain. 
At times a bursa is developed beneath the com. At other times 
suppuration occurs, and the pus being prevented from escaping by 
the hardened cuticle, gives rise to great tension, pain, and con- 
sequent inflammation of the skin and subcutaneous tissue around, 
and may even terminate in ulceration, which may extend deeply 
nito the foot. Treatment. — A hard corn should be pared down, 
and then painted night and morning with stdicylic acid and collo- 
dion. In the meantime all pressure should be removed by means 
of a com pad, or a hollow moulded in the leather of the boot. 
Soft corns should be allowed to become dry and hard by separating 
the toes with cotton- wool, and dusting them with oxide of zinc or 
other form of astringent and antiseptic powder, and then treated 
in the same manner as hard corns. Should suppuration occur 
beneath a com, an incision through it to evacuate the pus will 
give immediate relief, or the com may be pared down with a sharp 
scalpel till the pus is reached without giving any pain. In some 

z2 



Digitized by 



Google 



340 DISEASES OF SPK(^IAL TISSUES. 

instanceH they are better excised, in the uld, iu whoui senile 
changes have occurred in the vessels, gangrene may result from 
paring a com too closely. 

Horns {comua cutanea) consist of hypertrophied papillee covered 
by hardened epithelium. They may spring from the interior of a 
sebaceous cyst or from a wart, and are apt to degenerate into 
epithelioma at their base. They are most common on the face and 
scalp. Free removal is the treatment. 

Molluscum contagiosum is the name given to one, or generally 
more, small, wart-like, pearly, semi-globular, umbilicated swellings, 
varying in size from a pin's head to a pea. They are most frequently 
met with on the skin of the face, lips, eyelids, and breast. They 
contain a little mass of closely aggregated bodies like swollen starch 
grains, called ** molluscum bodies," which are probably derived 
from the epidermal cells. In that they are met with on the infant's 
lips and mother's breast they are thought to be contagious. They 
must be distinguished from molluscum fibrosum, the name applied 
to soft fibromata of the skin. Treatment. — They should be incised, 
the bodies pressed out, and the little cavity left touched with caustic. 

Chilblains are local congestions of the skin caused by exposure 
to cold and damp in young persons with a feeble circulation. They 
commonly occur on the fingers and toes; less frequently on the nose 
and cars. They present a sharply -defined, bluish-red blush of 
erythema, disappearing on pressure, and slowly returning. In 
severe cases the skin becomes dusky and purplish in colour, and the 
cuticle gives way, leaving a raw surface {broken chilblain/). They 
are attended with intolerable itching. Treatment. — The general 
circulation should be promoted by exercise and good food, and the 
local by stimulating liniments, the parts being kept warm by woollen 
gloves or socks. When the chilblain is broken, it may be dressed 
with oxide of zinc or soap-plaster. Arsenic internally appears 
sometimes to be of service. 

Onychia, or onychia maligna, as in severe cases it is some- 
times called, is a chronic unhealthy inflammation of the matrix of 
the nail, attended with ulceration and a foetid purulent discharge. 
It is most frequently met with in children as the result of a crush 
of the finger or some slight injury ; but it may depend on syphilis, 
or more rarely on eczema or psoriasis of the matrix, or its inocula- 
tion with the parasite of ringworm. In a typical case the end of 
the atlected finger is swollen and inflamed, and of a dusky or livid 
red colour, whilst the nail is blackened, shrunken, loosened from 
its matrix, surrounded by a crescent of unhealthy ulceration, and 
bathed in a very foetid discharge. It is exquisitely tender to the 
touch. In severe cases the ulceration may extend to the bone and 
neighbouring joint, and the last phalanx be lost. Treatment. — 
The nail, if black and shrivelled, should be removed by forceps, 
the wound powdered with nitrate of lead, or dressed frequently 
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with a lotioD of Ut^uor arsenicalis or nitrate of silver. In tubercii- 
lous subjects appropriate constitutional remedies must be given. 
If there is a suspicion of constitutional syphilis, the part should 
be dusted with calomel, or dressed with blackwash, and mercury 
or iodide of potassium given internally. In some invetenUe ciises 
it may be necessary to scrape or shave away the matrix of the 
uail, or destroy it by caustics, 

PurunculuSy or boil. — A boil is a circumscribed inflammation 
of the skin and subcutaneous tissue, terminating in gangrene of the 
central part, which is then cast off in the form of a slough, popularly 
called the core. Boils generally occur in crops, one coming out 
after the other has healed ; or several small boils form around a 
larger central one. They are usually situated on the neck, nates, 
back of the hand, and back. Though most common in the young, 
they may occur at all ages. The causes are numerous. As pre- 
disposing may be mentioned change of habit, a too exclusive meat 
diet, diabetes, albuminuria, alterations in the blood depending on 
acute disease, the emanations of sewer gas, changes of season or air, 
and cachectic conditions however induced. The exciting cause is 
any local irritation, such as chafing of the neck by the collar, or of 
the nates in rowing, the irritation of morbid fluids in making /)ost- 
iiwrtem examinations, «kc. But frequently no cause, either con- 
stitutional or exciting, can be discovered. The SUtphylococcm 
pyogenes citreus or aureus, one of which is almost always present 
in boilsj is the essential cause. Signs. — A boil begins as a red 
pimple usually with a hair in the centre, and as it increases in size 
forms a painful, dusky, purplish-red and conical swelling, with a 
flattened apex. The inflammation may at times subside, and the 
boil gradually disappear {blind boil). More often the cuticle 
separates at the apex, a pustule forms, bursts, and leaves a yellow 
slough exposed, which is east off as a central core through a single 
opening. Treatment. — A boil may sometimes be aborted by 
plucking out the central hair, injecting with carbolic acid, applying 
nitrate of silver, or painting it over with a thick layer of collodion. 
Should these fail, a boracic poultice or fomentations, and, where 
there is much pain, glycerine and belladonna may be applied, and 
after it has broken, a simple healing ointment. An incision may 
occasionally be necessary. The constitutional treatment consists 
in attention to hygiene, regulation of the diet and secretions, 
administration of tonics, &c. Arsenic, yeast (3j.) and sulphide of 
(talcium (gr. J- to \) have at times been found useful. 

Carbuncle is a spreading inflammation of the subcutaneous 
tissue involving, to some extent, the overlying skin and terminat- 
ing in gangrene of the affected tissue, which is discharged in the 
form of sloughs. It differs from a boil in that it is of larger size, 
has a tendency to spread, and is flattened instead of conical ; 
there is greater brawniness of the surroxmding tissues ; the skin 
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gives way at several places instead of at the apex; the^ngrenous 
tissue is discharged in the fomi of sloughs instead of as a core ; 
and it is accompanied by severe constitutional symptoms. Can^. — 
Any vitiated stat« of the constitution, such as may be induced by 
too high or too poor living, gout, diabetes, albuminuria, typhus or 
other acute fevers, prolonged lactation, and the like. Friction and 
pressure are mentioned as exciting causes, and are said to explain 
the frequency of its occurrence on the nape of the neck, back, and 
nates. The presence of the pyogenic micrococci is the essential 
cause. It is more common in men than in women, and does not 
usually occur till after the middle period of life. It is especially 
dangerous when associated with diabetes, and when it occur* on 
the face or scalp. In the former situation, suppurative phlebitis 
of the angular vein, with extension of the infective thrombi 
through the ophthalmic vein to the cavernous and otlier blood 
sinuses in the skull, and consequent meningitis or general blood- 
poisoning, is the danger to be apprehended. Symptoms. — 1 1 begins 
as a hard painful swelling, accompained by fever, generally of a 
low type and with marked depression. The swelling rapidly 
spreads, and forms a flattened, generally more or less circular, 
elevation of the skin, surrounded by considerable brawny indura- 
tion and redness. At first red, it soon becomes purplish-red, dusky 
or livid. Vesicles form over its surface, and on bursting, leave a 
number of apertures in the skin through which a greyish-yellow 
slough is seen. The apertures then coalesce, and the stough is 
gradually thrown off, leaving a granulating wound j or the inflam- 
mation continues to spread, and the patient may sink into a low 
typhoid or delirious. state, and die of asthenia or of blood-poisoning 
(sapnemia, septictemia, or pyaemia). Treatment, — The strength 
must be supported by fluid nourishment, and slinuilauts as 
indicated by the pulse and temperature ; the patient should have 
abundance of fresh air, and should not, if it can be avoided, keep 
his bed. Opium should be given when there is much pain. 
Locally, a crucial incision w^as formerly a favourite practice, but it 
is attended with so much haemorrhage that unless the patient's 
powere are good it should not be made. It is better to make 
incisions through the skin down to the sloughing tissues, or to 
join any openings that may have already formed, and then apply 
boracic fomentations. In an extensive case all the dead tissues 
should be cut away, or scraped away with a Volkmann^s spoon, 
without encroaching upon the vascular tissues around. Some 
then swab the surface with pure carbolic acid. The lost skin can 
subsequently be replaced by epidermal grafts when the. granula- 
tions have become healthy. Some recommend the introduction 
of potassa fusa or the injection of carbolic acid into the carbuncle, 
and speak highly of both plans as a method of arresting its 
pi^ogress while still small. Luke painted rings of a mixture of 
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collodion and flexible collodion, beginning at the periphery of the 
iuduration and narrowing the circle daily towards the centre ; the 
contraction from without inwards gradually extrudes the slough. 

Lupus vulgaris is a disease of chikihood, and seldom begins 
after the age of puberty. It is characterized by the formation of 
yellowish-red nodules in the skin or mucous membrane, and 
subsequently by scarring and often great destruction of the 
affected tissues and much deformity. Cause, — It has been shown 
to be of the nature of a local tuberculosis depending on the 
presence of the tubercle bacillus. Pathology, — The deeper layers 
of the corium become infiltrated with small round cells, amongst 
which new capillaries are formed. In this granulation-like tissue 
are found non-vascular areas resembling in structure milinry 
tul)ercles, and in them giant cells and the tubercle bacillus have 
been discovered. The small-celled infiltration extends along the 
vessels, sweat-glands, sebaceous glands and hair-follicles, and may 
finally involve the whole of the coiiura. The granulation-like 
tissue may then either undergo atrophy and be partially absorbed 
without ulceration, though leaving, nevertheless, a permanent scar ; 
or it may undergo caseation, and the cuticle giving way, break 
down into an ulcer. 

Sigmt, — The disease l)egins as reddish or amber-coloured, semi- 
transparent, apple-jelly-like nodules, the colour of which does not 
completely disappear on pressure. The nodules later become 
slightly elevated, and several coalesce, forming larger nodules or 
tubercles, over which the cuticle forms slight scales. The centre 
of the patch may now undergo atrophy and partial absorption, 
leaving a slightly-depressed whitish cicatrix. In this way the 
disease may become cured ; or while cicatrization is taking place 
in the centre the disease may continue to spread at the margins. 
Or the lupous patch may break down and ulcerate, the surround- 
ing skin often becoming inflamed. The edges of the ulcer are 
raised, whilst its base is smooth, red, and spongy-looking. The 
ulceration may proceed gradually or rapidly, and extend through 
the skin or mucous membrane to the underlying structures, 
destroying, as when the nose is attacked, skin, mucous membrane, 
muscle, cartilage, in fact everything except bone. The favourite 
seat of lupus vulgaris is the face, especially the ala of the nose ; 
hut it may attack the skin and mucous membrane of almost any 
part. It is more conuuon in females than in males. From tuber- 
cidar syphilis, the affection for which it is perhaps most likely to 
be mistaken, it may be distinguished by the age at which it 
began, the history of the case, and the absence of concomitant 
signs of syphilis. 

Treatment. — The lupous patch should be thoroughly scraped 
with a Volkmanu's spoon, the scraping being continued as long as 
any soft lupoid material comes away, and until the tissues feel 
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haiti and resisting to the spoon. The actual cautery, or some 
form of caustic as nitrate of silver, should then be rubbed over the 
raw surface. The wound should be dressed with antiseptic gauze ; 
liealing is quickly accomplished with comparatively little scarring. 
Any small lupoid tubercles around the main patch may also be 
scraped or touched with the galvano-cautery point The most 
reliable treatment, however, where the disease is so situated as to 
admit of complete removal without producing deformity, is to cut 
away the whole extent and thickness of the skin and cover the 
raw surface with skin-grafts. Internally, cod-liver oil, arsenic, or 
the phosphate or the iodide of iron, may generally be given with 
advantage. 

Lupiis erythematosus is a cellular new growth characterized 
by one or more circumscribed reddish patches covered by greyish 
or yellowish greasy adherent scales. Pathology. —The capillaries 
of the sebaceous follicles become dilated, and the tissues infiltrated 
with small round cells. The follicles then l)ecome enlarged and 
distended with sebaceous material, which exudes and forms greasy 
scales on the surface of the lupous patch. These scales, on 
removal, are found continuous with the plugs of sebaceous 
material filling the follicles. Later, the follicles are destroyed, 
and the infiltrated cells converted into cicatricial fibrous tissue. 
The came is unknown, but it is believed to be tuberculous, because 
the lupous patcli reacts to tuberculin injections. It has not 
been proved to be either hereditary or contagious. Signs. — It 
begins most commonly on the cheeks or nose in the form of 
one or more erj^thema-like red patches, which fade momentarily 
on pressure, and are often attended with itching. The patches 
become covered with greasy scales continuous with the sebaceous 
matter in the enlarged follicles. They usually spread by their 
slightly raised edges, leaving dry, pale, depressed scars in their 
centre, which are productive of considerable deformity, but ulcera- 
tion does not occur. The disease is nearly always symmetrical, 
affects most commonly the cheeks and nose {butterfly jmtches)^ less 
commonly the ears, scalp, lips, backs of the hands and fingers, and 
after an apparent cure is liable to a relapse. It is most frequent 
in women, begins in young adult life, is very chronic in its course, 
and is often complicated by attacks of erysipelas. Treatment. — 
The general health should be attended to, and arsenic, cod-liver 
oil, or iron should l>e given if indicated. Very numerous applica- 
tions for relieving the itching and promoting absorption have been 
recommended, such as mercurial plaster, iodine, and oleate of 
zinc ; but the best method is linear scarification or scraping, 
which must be repeated from time to time for considerable 
periods. 

Ingrowing nail is most frequently met with in the great toe 
as the result of wearing tight boots and of cutting the nails square. 
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The tight boot presses the skin over the sharp comer of the nail 
on each side, and ulceration, attended by the formation of 
exquisitely tender and exuberant granulations, results, giving the 
|)art the appearance as if the nail had grown into the flesh. The 
condition is a very painful one, and troublesome to cure. The 
tretUment consists in wearing square-toed boots, so as to provide 
plenty of room for the toes, and then pressing a piece of tinfoil or 
lint between the edge of the " ingrowing " nail and the overhanging 
portion of skin. Should this not succeed a longitudinal strip of 
nail should be removed, and the prominent granulations and 
redundant skin shaved away to the level of the nail, together with 
that portion of the matrix corresponding to the strip of nail 
removed. As the operation is excessively painful, it should be 
done under a general antesthetic, or the ether or the ethyl chloride 
spray for slight cases may be used. 

Hypertrophy of the toe-nail occasionally occurs as the result 
of neglect or chronic congestion of the matrix, and may assume 
the form of a horn. The treatment consists in cutting away the 
hypertrophied portion or in removing the whole nail. 
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SECTION V. 

Injuries of Regions. 

injuries op the heap. 

Iff juries of tJie Sralp, 
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FiQ. 120. — A. Section of a 
cephnlieinaloma ; and b. a 
depressed fracture. The 
dark shading in A. repre- 
sents the coagulated blood. 



Contusions of the scalp are very couunon as the result of 
falls or blows on the head, and are frequently followed, especially 
in children, by extravasation of blood, and the consequent forma- 
tion of a hcematoma or blood-turaour. In new-born infants such 
tumours are of frequent occurrence in consequence of severe pres- 
sure on the head duriug^birth, especially when instruments have 

been used, and are then known as 
cephalhmmatomata' The blood may 
l)e extravasated (1) between the ai>o- 
neurosis and the pericranium («f/A- 
aponeurotic) ; and (2) between the 
pericranium and the bone {suLperi- 
cranial). In the latter situation the 
resulting tumour is generally circum- 
scribed in consequence of the peri- 
cranium being firmly attached along 
the lines of the sutures ; in the former 
it is generally diffuse, and in some 
instances extends over the whole of one side of the head, forming 
a soft fluctuating baggy swelling often hanging in a loose fold over 
the eyes or occiput. The diffuse form can be mistaken only for an 
abscess, from which, however, it may be distinguished by itn 
sudden formation, the probable concomitant extravasation of blood 
into the eyelid, and the absence of signs of inflammation. The cir- 
cumscribed, which gives rise to a soft fluctuating tumour with 
hard and often sharp margins, generally occurs over one of the 
rf^-***^***^'** *^ parietal bones, and is sometimes very difficult to diagnose from a 
~^*^ depressed fracture. In the case of the blood-tumour (Fig. 120, a) 

the hard margins (due to the coagulation of the blood at the 
circumference — the central part remaining fluid) are raised aliove 
the level of the surrounding bone, as may be detected by passing 
the finger along the scalp ; while on pressing upon them with the 
finger-nail the blood may be displaced and the bone be felt 
beneath. As a rule, the blood becomes absorbed, but ossification 
at times occurs in the angle where the pericranium is raised from 
the bone. Treatment — Under the use of evaporating lotions the 
more superficial htematomata usually subside. It may sometimes 
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be necessary, however, to aspirate those more deeply situated. 
If suppuration occurs a free incision should be made. 

Wounds of scalp vary in extent frrjm a mere scnitch to an 
extensive denudation of the bone, and, like other wounds, may be ^^,A/L„^ 5,^ 
incised, pimctured, lacerated, or contxised. A contused wound often ^^^ ^^ ^***^^ ^^ 
appears only incised owing to the tenseness of the scalp. Though ^i, dttmmTSL^ 
large portions of the scalp may be torn up from the bone, sloughing 
is very rare, as the a rterie s which supply the scalp run b etween 
tJie^skju and the aponeurosis, and hence are contained in the flap. 
Scalp-wounds are frequently attended with sharp haemorrhage ; 
thej are also often associated with a fracture of the skull, search 
for whidi should always be made by passing the finger into the 
woimd. Moreover, they are apt to be complicated by erysipelas or 
cellulitis, with the formation of pus betw^een the aponeurosis and 
the pericranium, and where the lione has been much contused by 
suppuration l)eneath the pericranium, in the diplo6, or between the 
bone and dura mater. Suppuration in any of these three situations 
may be followed by necrosis of the bone, by septicaemia or pyaemia, or 
by inflammation of the brain and its membranes. When a flap of 
the 8(^alp has l)een completely detached, and even when the peri- 
cranium has also been lost, necrosis need not necessarily occur, since 
^nuHilations may spring up from the bone, and cicatrization follow. 
Trtatment, — The scalp should be shaved for some distance 
around the wound, well washed with soap and water, then with 
etW or turpentine, and finally with an antiseptic, whilst the 
wound should be carefully cleansed from all loose hairs, dirt, grit, 
ire, then flushed out with the antiseptic lotion, and, if small and 
incised, closed with adhesive strapping over a pad of sal alembroth 
gauze and supported by a capeline or other form of bandage. 
When large portions of the scalp have been stripped up but not 
detached, the flaps after cleansing should be carefully replaced, 
and secured by aseptic sutures. Haemo rrhage is as a rule readily 
controllgi^ by prp^"^^, though occasionally it may be necessary to 
completely divide a partially torn artery or to apply a ligature or 
suture. If the wound is extensive the scalp should be completely 
shaved and cleansed as above mentioned, whilst the patient 
should be kept at rest for a few days, placed on low diet, a smart 
pui-ge given, and a careful watch made for signs of suppuration. 
Should such occur, the a<lhering margins of the wound should be 
separated to permit the free escape of the pus, and the wound be 
allowed to heal by granulations. If pus forms at some distance 
from the wound, an incision must be made at that spot through 
^e scalp, of course avoiding the track of any large vessel. 

Injuries of the Craninl Bones. 

Contusions of the cranial bones are always serious, espe- 
cially when attended with a wound of the seal]), inasmuch as they 
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are liable to be followed by — 1, septic osteo-mjelitis, which may 
terminate in (a) suppuration between the pericranium and the 
bone, (h) suppuration in the diplo^ and necrosis of the external 
table or even of the whole thickness of the skull, with implication 
of the large diploic veins, and probably septicaemia or pyemia ; 
2, suppuration between the bone and dura mater, and subsequent 
general meningitis; 3, chronic inflammatory thickening of the 
cranial bones or dura mater, giving rise to constant headache, 
impairment of one of the special senses, epilepsy, or even insanity ; 
and 4, cerebral abscess. 

Tigris, — Contusions of the skull are attended by no primary 
symptoms, but should septic osteo-myelitis supervene there will 
be the usual signs of inflammation localized to the injured spot, 
with more or less constitutional disturbance. Thus there may be 
chills or severe rigors, followed by high tempjerature, and probably, 
later, signs of pycemia or septicaemia ; whilst the bone, should 
necrosis occur, will become dry and yellowish-brown or greenish- 
white in colour. Pus between the bone and dura mater will 
be indicated by headache, vomiting, rigors, mojioplcgia or hemi- 
plegia, delirium, or stuiK>r, followed by convulsions or coma (see 
Intracranial Suppuration) ; whilst locally a circumscribed swelling 
may form over the injured part {Pot^s V^ffv tummir\ or if there 
be a wound it will become dry and the bone discoloured. 

Treatment. — When, from the account of the injury, it is probable 
that thebone has been contused, measures should be taken to prevent 
inflammation by rest, cold to the head, free purging, and, where there 
is a wound, by strict antiseptic precautions. Should suppuration 
be suspected free incision through the pericranium should at once 
be made, the external table chiselled away, and tlie suppurating 
diplo^ scraped with a sharp spoon and irrigated with an antiseptic 
lotion ; whilst, should the signs point to the formation of pus 
between the bone and dura mater, the trephine should be applied. 

Traiimatic cephalhydrocele is a swelling caused by the 
escape of cerebro-spinal fluid through an aperture in the skull, 
the result of a simple fracture with lass of bone and implication of 
the subarachnoid space or ventricles. It is rarely met with, and 
then nearly always in children. The swelling fluctuates, pulsates 
synchronously with the brain, swells up on crying, and can be 
partially reduced on pressure. The aperture in the skull can 
usually be felt. It may at times be closed by bone-grafting or 
covered by a celluloid or silver plate inserted beneath the skin. 

Fractures of the bones of the skull may be divided into— 
1, Fractures of the vault ; and 2, Fractures of the base. 

1. Fraotures of the vaiQt — Causes. — Generally direct violence, 
as a blow on the head with a sharp-pointed body, or fall on a sharp 
edge. Occasionally indirect violence, as a blow, say, on the front of 
the head, causing a fracture at the back (see Fracture of Base^ p. 353). 
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Varieties. — The fracture may take the tbrm of a biQiple tibbure 
(fissured fracture), or of several fissures radiating in various 
directions (stellate or radiated fracture) ; or the skull at the seat of 
iujury may be broken into several pieces {comminuted fracture), one 
or more of which may be pressed inwards below the surface of the 
rest of the bone (depressed fracture) ; or a portion of bone in rare 
instances, as in some forais of hatchet and sabre wounds, may be 
raised above the surface of the skull (elevated fracture). At times 
the fracture consists of a mere puncture of the bone, with driving 
inwards into the membranes or brain of the sharp fragments of 
the inner table (punctured fracture) j and lastly, the fracture may 
be limited eitlier to the outer or to the inner table of the skull 
{partial fracture). In any of these varieties, except, perhaps, in 
the punctiired, the s calp may remain wh ole, when the fracture, as 
in other situations, is said to be simple ; or there may be a wound 
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Fig. 12 1. — Depreased fi-acture 

<pon<) variety). 

\St. Uartholomew'B Hospital 

Mutteum.) 



Fig. 122. — Klcvateil fracture, probably 

from tlic cut of a nabre. 

(St. Bartholomew's Hospital 

Museum. ) 



of the scalp leading to the fracture, when it is said to be comijound, 
[n children the bone may be depressed wit hou Lf racJture. 

State of the parts. — ^In simple fissure there is no displacement of 
the bone, but a mere crack extending from the part struck for a 
variable distance over the vault, and frequently running through 
the base of the skull. In the stellate fracture several fissures radiate 
over the vault from a centml point, at which the bone is frequently 
punctured. The comminuted fracture is generally compound, and 
one or more of the fragments may be completely detached or driven 
through the dura mater into the brain, which itself may protrude 
through the external wound. In the depressed fracture the 
depressed fragments may be loose or firmly locked together, often 
forming a shallow or deep rounded or oval depression, — pond and 
gutter fractures, as they are sometimes called (Fig. 121). Elevated 
frartures (Fig. 1 22) are not often met with in civil practice. They 
arc the result of oblique cuts, as by a sabre or hatchet, and 
only occur in young adults whilst the bone is comparatively soft. 
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Ill pujwtureif fractures (Fig. 123), which are generally produced by 

a blow with a sharp instrument, as a pick-axe or a fragment of a 

falling chimney-pot, or by a fall on a spike, tkc, the splinters of the 

intenial table are often driven into the dura mater or brain at 

right angles to the rest of the bone. When the membranes are not 

injured at the time of the accident, the irritation of these shaq) 

fragments, if not removed, is nearly certain to set up meningitis. 

At times the inflicting body has been found broken off flush with 

the surface of the skull. Fracture of the external Uihle alone is 

most common over the frontal sinuses, where it is separated for 

^^„ij^^^^,^ "ioMJL some distance from the internal. In fracture of the internal table 

^4p^^^^ •^V^4u»*««*r(Fig. 124), which is a rare accident, there may l)c merely a 

sKk»*MMM*w^^ splintering of the bone, or a fragment may be completely detached 

^''*******^ or driven into the dura mater or brain. Any of these fractures 

\ may bo complicated by laceration or other injury of the brain or its 



Fi«, 123. runcturcd fracture. Fig. 124. — Fracture of the internal 

\^St. Bartholomew's Hospital table. 

Museum.) (Druitt's Surgery. ) 

membranes, or byjiipturejof^ the middle meningeal artery or one 
of the venous sinuses. In all "7ractures Involving both tables, 
except m the simple fissure, there is usually greater splintering 
of the internal than of the external table. In fractures, however, 
produced from within the cranium, as by a bullet passing through 
the skull, the external table at the aperture of exit is more 
splintered than the internal. The reason for the gi'eater splinterin'r 
of the internal table (or the external table when fractured from 
within) is, that the force is broken in perfonvting the external 
table, and becomes more distributed over the internal. It was 
formerly said to be due to the internal table being more brittle 
than the external. 

Signs. — Whatever the form of fracture, it may be accompanied 
by signs of concussion, compression, or other injury of the brain. 
Here only are given the principal local signs of the various forms 
of fracture of the vault. In a simple fissured fracture there is no 
sign, except in some Ciises a crack -})ot sound may be heard, but in 
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the compouml mnety the fissure may be detected by the finger in 
the wound. A sharp edge of the torn pericrauiuni, a suture, or 
a natural inequality may, however, be mistaken for such a fissui-e. 
A fissure may be d istinguished from a suture by being straight, 
not serrated, and, if the pericranium be not torn, ty appearing as 
II red, and in a few days as the blood coagulates as a black, line. 
In the dfpre^sed Jracture the depression in the bone in the simjdf 
variety may be obscured by extra vasated blood either in the scalp 
or under the pericranium, but in the compound variety it can be 
felt by the finger and, if the wound is large, seen. In both 
varieties, when the bone is much depressed, sign s of local 
co mpressio n of the brain may J)e _pr.e??ht. In the punctured 
fmeture the sharp fragments' may be detected, with the finger or 
with a probe, projecting into the interior of the cranium, and signs 
of local compression may or may not be present ; later, symptoms 
of inflammation of the brain, if the fragments are not removed, 
will almost certainly supervene. In both the compound depressed 
and punctured fracture there may be comminution or loss of bone, 
and portions of lacerated brain substance may at times exude 
through the fracture. Fracture of the inner table is very diflicult 
to diagnose, but later it may be indicated by an increase of local 
temperature, signs of local compression, and localized pain from 
irritation of the dura mater. It is said that a friction sound may 
sometimes be heard, from the rubbing of the brain and pia mater 
on the sharp fnigments. When a fracture is situated over the 
frontal sinuses there may be emphysema from escape of air into 
the connective tissue, or if the fracture is compound air may l>e 
forced out of the wound on blowing the nose. 

The dangers of fracture of the vault may be summed up as - 
1. Immediate, (a) injury to the brain, and {h) septic inflamma- 
tion; and 2. Remote, (a) continued headache, (6) epilepsy, and 
{c) insanity. 

The treatment of fracture of the vault will necessarily vary 
according to the nature of the fracture and of any cerebral com- 
plications that may be present. The general indications are to 
prevent sepsis and inflammation of the brain and its membranes, 
and to relieve any existing brain complication. Thus the patient 
should be placed at p erfect rest i n a darkened room, every source 
of cerebral irritation avoided, an ice-bag applied to the shaven 
head, the bowels acted on by" a calomel purge, and the diet 
restricted to slops. When the Fracture is compound, it should be 
fully exposed by enlarging the wound in the scalp, and every care 
taken to render the parts aseptic, and to promote healing by the 
first intention. 1. \n fissured fracture, great care should be taken 
to remov e anyjirt or hair from the fissure, widening it if neces- 
sary for this purpose by chiselling away one of its margins. 
When symptoms of cerebral compression are present the (piestion 
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of trephiuing will turn upon the probable nature of the cerebral 
lesion (see Compression of Brain), 2. In depressed fracture the 
C^nvwc treatment will differ according as the fi*acture is simple or com- 

9oKM4£y«^ V pound, and according as symptoms of local compression of the 

^%a4JU .t«%*^^(^«C' brain are or are not present In the simple form, unless the 
AiiM t Mii*^ ^ depression is deep and there are signs of local compression, no 
^u4m. «A%i)»lMbperative interference would be undertaken by some surgeons. In 
'jUm^i^ffSsm^ntft^the compf/und form, any fragment found loose or penetrating the 
Xtculniitr'^ftx^ftJ''"""^^'*'""'^" of the brain should be removed, or if depressed, raised, 
HMttihiitt rtfiiimt^IP^^^^^ ^^e elevator can be readily inserted beneath it If a 
S^ l[iiil^i_ fV ^ T i-a^ment cannot be raised by the elevator the trephine must be 
^f*^'^*^ applied, with the pin on the edge of sound bone, and the fragment 

fjiiLm nf«<'"^ ^^r^thfn raised by the elevator passed beneath it through the trephine 
4*K JfA^ii-^^ ^^^^' When, however, the depression is but slight, and the frag- 
' meuts are interlocked, as in pond and gutter fractures, the case, 

unless there are signs of local compression of the brain, would by 
some surgeons be left to nature. If this is done, however, the 
patient should be carefully watched lest inflammation supervene, 
on the first signs of which the depressed bone should be removed 
by the aid of the trephine. In both the simple and compound 
varieties the depressed bone, if it is apparently causing compres- 
sion of the brain, must be raised by the elevator or by means 
of the trephine. 

Such perhaps has been the usual teaching, but there are many 
surgeons, and amongst them the author, who now recommend the 
raising of the depressed fragments under nearly all circumstances, 
even when there is no external wound ; as although many cases of 
depressed fracture undoubtedly recover, nevertheless inflamma- 
tion of the brain and its membranes, or if this danger is escaped, 
subsequent trouble, such as long- con tinned headache, progressive 
mental inability, or even epilepsy and insanity, may ensue from 
the irritation of the depressed bone, or from the damage done by 
it to the dura or brain. Moreover it is never certain that there 
may not be greater depression of the fragments on the inner surface 
of the skull than would appear to be the case from the examina- 
tion of the exterior, or extensive splintering of the inner table. 
Since the operation of trephinhig when conducted antiseptically is 
attended with very little if any danger, it is safer to make an 
exploratory operation than subject the patient to the riskn 
mentioned above. In punctured fracture the trephine should 
always be applied, as here the fragments are driven vertically 
inwards (see Fig. 123), and though they may not have punctured 
the dura, will invariably set up inflammation if not remove<l. In 
fracture of the intet-nal tables too, the trephine ought to be applied ; 
b\it this form of fracture is seldom diagnosed. 

After any kind of fracture the patient should be carefully 
watched for a month or six weeks, and even though no complications 
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are present at first, the greatest care should be exercised, and 
any indiscretion in diet, abuse of stimulants, or undue mental 
excitement, should be avoided. On the first sign of intracranial 
mischief such as local paralysis, epilepsy or optic neuritis, the 
trephine should be used. 

2. Fracture of the base of the skull may be caused— I. by ^ 
a blow or fall upon the vault. This is explained in three ways : 
(a) The fracture is produced at the spot struck, the fissure 
extending to the base (Arran's theory), (b) The skull, an elastic 
structure, is compressed in one direction and bulges in another 
when violence is applied, and gives way either at the spot of 
compression or at the spot of bulging (compression or bursting 
theory), (c) Vibrations are set up in the bone at the part struck, 
and are transmitted round each side of the skull to the base, 
where they meet and produce the fracture (fracture by contre 
€oup). 11, It may be due to a fall upon the feet or nates, the 
fracture being then produced by the shock transmitted to the 
occipital bone through the spine. III. Rarely it has been caused 
by a sharp instrument, as a sword, thrust through the roof of the 
orbit or nose, or by a blow on the lower jaw fracturing the glenoid 
cavity or forcing the condyle through it. As a rule the anterior, 
middle or posterior fossa is found fractured, according as the blow 
falls upon the anterior, middle, or posterior part of the vault of 
the skull. Should the force, however, be very severe, fissures may 
radiate from the seat of injury to two, or even to all three fossoe. 
Fractures throug h the middle fossa generally involve the petrous 
po rtion of the temj>orar bone on one or both sides of the skull. 
Thus they frequently extend through the internal and external 
auditory meatus and walls of the tympanum, lacerating the pro- 
longation of dura mater contained in the internal auditory meatus, 
the reflexion of the arachnoid around the seventh pair of nerves, 
and the membrana tympani, and so t dlow of the escape of the 
ce rebro-spinal fluid f rom the external auditory meatus. The 
fracture may also involve the lateral sinus or middle meningeal 
artery, in which case blood _may be found mixed with the cerebro- 
spi nal fluid that escape s from the ear. ^Fracture of the posterior 
fossa extends through the foramen magnum of the occipital bone, 
and frequently through the petrous portions of the temporal bones. 
Fracture of the anterior fossa involvesrthe roof of the orbit and 
nose. One or more of the nerves that escape through the bony 
foramina in the base of the skull, the lateral sinus, the middle 
meningeal artery, or one of the smaller blood-channels are fre- 
quently torn or otherwise injured in a fracture of the base ; whilst 
the inferior lobes of the brain are often extensively lacerated and 
contused, or compressed by extravasated blood. It should be 
remembered that a fracture of the base, if the membrana tympani 
or the mucous membrane covering the cribriform plate of the 
w. A A 
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ethmoid bone is ruptured, is really a compoimd fracture, aiid 
further, if the prolongation of dura in the internal auditory 
meatiis is torn the membranes are exi)osed ; hence such fractures 
are liable to be followed by septic inflammation, which, moreover, 
may spread to the membranes and brain. 

Signs. — At times there may be none, and the nature of the 
injury may be quite overlooked. Generally, however, symptoms, 
such as compression, indicative of a severe lesion of the brain 
co-exist, and these, together with the history of the way in which 
the injury occurred, should lead us to suspect that the base is 
fractured. The signs, however, which when present may be con- 
sidered diagnostic of the injury are — 1. The es cape of cerebro- 
8])[ijal fluid from the ear, nose, or mouthy or from a wound if one 
exists. 2. The escape oTHbod from similar situations. 3. Effiisjon 
of blood under the conjunctiva, about the mastoid process, or in 
the sub-occipital region. 4. Escape of brain matter from the ear 
and nose ; and 5. Injury of one or more of the cranial nerves. 

1. Cerebro-spinal fluid consists principally of water holding in 
solution chloride of sodium. It has a low specific gravity (1002), 
is slightly alkaline, and contains a substance which reduces copper 
oxide (pyrocatechin), and little or no albumen. When it escapes 
in considerable quantities (several pints in the twenty-four hours) 
immediately or soon after an injury, it is pathognomonic of 
fracture of the base. Escapjng from the ear, it indicates laceration 
of the dura in the internal auditory meatus, and hence fracture of 
the middle or posterior fossa ; from the nose or mouth, generally 
the anterior fossa, though in fracture of the middle or posterior 
fossa it may, by passing along the Eustachian tube, or through 
a fracture of the basilar process with laceration of the mucous 
membrane of the pharyngeal vault, also come from the nose or 
mouth. 

2. Blood may escape from the same parts and by the same 
channels, but has not the like diagnostic value, since bleeding from 
the ear, and especially from the nose, may occur from causes other 
than fracture. Still when blood escapes in considerable quantities, 
and for some time after the injury, it is when combined with other 
evidence of severe cerebral mischief a sign of importance. It 
should not be forgotten that blood coming from the nose or roof of 
the pharynx may be swallowed and afterwards vomited or passed 
per anum. 

3. Eff*ufiion of blood under the ocular conjunctiva and ecchy- 
mosis about the mastoid process and sub-occipital region, are signs 
of less value ; the former may indicate fracture of the anterior, 
and the latter fracture of the posterior fossa, the blood passing 
along the floor of the orbit in the one case to the conjunctiva, and 
in the other draining through the fracture and appearing under 
the skin. 
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Effusion of blood tmdei' the conjunctiva in fracture of the 
anterior fossa must be distinguished from effusion of blood mto 
the conjunctiva in * black-eye.' In fracture the ecchjniosis does^ 
pot appear till after a few da^ and then fii-st under the ocular - 
conjunctiva, usually at its outeFpart, in the form of a bluish-purple ^/.«wbliu«.^«i 
cone with the apex towards the cornea ; it then gradually makes # K w t4»i»C^ 
its way into the lower lid. In * black-eye * the ecchymosis comes ^I^tIl^^^ 
c m immediately after the injury, the blood at firit reddisE- purple 
iu colour paijsmg into the upper lid and palpebral conjunctiva. It 
is associated usually with other evidences of bruising. 

4. Injury to one or more of the cranial nerves will be indicated 
by paralysis, loss of function, or spasm of the parts which they 
supply. Thus there may be dropping of the upper eyelid (ptosis), \ 
external squint, loss of accommodation, double vision (diplopia), 
and dilatation of the pupil, when the third nerve is affected ; 
spasm or paralysis of the facial muscles {BdVs paralysis), deafness 
or loss of sight if the facial, auditory or optic is injured, <feo., but 
as the patient is frequently comatose these signs may not afford 
much information. The paralysis when the f»icial nerve is affected 
may come on immediately after the accident ; or not for some days 
or weeks. In the latter case it is due either to inflammatory 
effusion about the nerve as it passes through the aqueduct of 
Fallopius or c om pre dion by:..cal Ins in the healing of the fracture. 

The prognosis is always grave, the lesion generally, though not 
invariably, terminating fatally from concomittmt injury to the 
brain, or from septic inflammation of the brain and its membranes. 

The treatment should be directed towards the prevention of 
iuflammation of the brain, in the way described xxn^er fracture of 
the vault (page 351 ). When the membrana tympaui is ruptured, an 
attempt should be made to prevent septic inflammation, by syring- 
ing out the auditory meatus with carbolic or sublimate lotion, and 
applying an antiseptic dressing to the cleansed ear and shaven 
scalp around. To prevent infection by the Eustachian tube the 
nose and naso-pharynx may be well cleansed by antiseptic sprays, 
insufflated with iodoform or boric acid and the nose lightly packed 
with sublimate gauze. Should intracranial inflammation super- 
vene, it must be treated in the way indicated under that head 
(page 369). 

Injuries of the Brain and its Membranes. 

ConouBsion of the brain. — This term is applied to a collection 
of symptoms formerly supposed to depend on a shaking or com- 
motion of the brain substance. It is popularly spoken of as 
^ntwining,* 

Pathology, — The exact condition of the brain that gives rise to 
the symptoms of concussion is not known. The appearances found 
after death are not constant. In some cases there has been no 
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lesiou of auy kiud ; generally, however, there are pnnctiform 
extravasations of blood in its substance. The serious lacerations 
and contusions that have also at times been present are more 
probably concomitant lesions that have little or nothing to do 
with the production of concussion. As the brain is constantly 
found ansemic, and the right side of the heart and venous system 
are invariably engorged, as in death from shock, it has been thought 
that the symptoms may depend upon some disturbance of the circu- 
lation consequent upon paralysis of the vaso-motor centres in t^ 
medulla. A theory that has lately gained ground is that 1 
as Duret's. He holds that the skull being elastic, the vi ''Z'^^^Sm 
causes a cone of depression in the cranium at the part f- " "^^jJB 
with a cone of bulging on the opposite side. In this m • "^ ■ ^ 
assumes that the cerebro-spinal fluid is driven from the ven • "',- 
of the brain through the aqueduct of Sylvius into the "" 
ventricle, whence it is unable to escape sufficiently quickly tl ^ -^ * 
the foramina of Magendie and of Key and Retzius, and hence • ^^\ 
pressure on the vaso-motor centres^^and induces an ai ^ 
of the brain. The punctiform extravasations he looks up 5-^ 
caused by the rupture of the capillaries suddenly deprived « 
support of the cerebro-spinal fluid.. 

Symptoms, — Concussion may be divided into two stage 
Insensibility; 2. Reaction. I. The first stage comes on 
diately on the receipt^ of injury ; it may be quite transitor 
u^ » Cjjijuu<i«^tr^tifnt merely losmg consciousness for a few minutes, and 
recovering completely ; or it may last for a few hours, or i 
days, or even longer. The patient lies in an unconscious 
, v^^^^^.^.dition, but can perhaps be roused momentarily by shaking hi . 
C^^^*fl shouting in his ear" At times he is quite insensitive to pin* 

LA ^jttcu/t ^^ other stimuli. There is loss of all power of motion, the mi vies 

>>^ being often relaxed and flaccid ; the pulse is feeb le, fluttering, often 

yjvryiiinn-o frequent ; the respirations are shallow and, quiet or si^^hing; and 
5v% C tfHCMi ft <><». the surface is coldj often clammy, the temperature sometimes being 
n>^b sA- as low as ^TY, or 96T. The pupils are variable, and as a rule 

' ' sensitive t<> light, but in very grave cases may be widely dilated 

and give no light reflex. The sphincters are often relaxed at the 
time of injury, allowing the involuntary passage of faeces and 
urine, but are not paralysed. This condition, after lasting for a 
variable time, usually passes gradually into the second stage — 
that of reaction ; or symptoms of compression or of inflammation 
of the brain may come on without the patient recovering cou- 
sciousness. 2. The second stagey or that of reaction, is marked by 
a gradual return to consciousness, and is usually preceded or 
accompanied by vomiting, which is therefore regarded as a 
favourable omen. The patient may turn on his side, draw up 
his legs, and pull the bed-clothes over him. The skin becomes 
warm the pulse increased in frequency, and the temperature 
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slightly raised. These symptoms commonly terminate in com- 
plete convalescence, or they may run into those of inflammation 
of the brain. At times, however, the patient may relapse into a 



1. A fragment of depressed bone ; 2. Extravasated blood ; 3. Pus, 
or other inflammatory product ; 4. A foreign body, such as a 
Ijullet ; and 5. Cerebral oedema. Compression of the brain may 
also occur from other than traumatic causes, such as tumours, 
abscess due to otitis media (see Cerefnyil Tumour , Abscess, <kc.). 

The signs of compression, i.e., of pressure on the brain, vary 
according as the compression is made over a wide area or is 
localized to a particular part. Thus, when the pressure is diffused 
over a considerable portion of the brain, the patient lies in a 
completely unconscious state, and cannot be roused either by 
shouting in his ear or by shaking him The extremities on one 
or lx)th sides are paralysed; the faceis livid, at times flushed; 
the te mperature is usually low, but at times raised ; the pulse is 
full anoslow , oftelTnot beating more than 40 to the minute, but 
it becomes quick, weak and irregular as the compression increases, 
and the cardio inhibitory centres in the medulla get exhausted : ^^^^^^^^^ ^^ 
the r eapiration is slow, lab oured^ and stertorous, i.e., a peculiar 
noise is made during expiration by the flapping of the paralysed 
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soft palate, but like the pulse it becomes rapid as the compression 
becomes deeper; the cheeks aud lips puff out at each expiration 
in consequence of paralysis of the buccinator and muscles of the 
lips ; the pupils are fixed {i.e., the iris does \^ respond to light), 
and may be either dilated or contracted, or one may be dilated 
and the other contracted. When the pressure is diffused equally 
over the brain both pupils are at first contracted, but later 
become dilated. When the pressure is greater on one side, the 
pupil of that side first passes from contraction to dilatation, and 
then as the pressure becomes more equally diffused the opposite 
pupil does the same. Hence, if caught at the right period, one 
pupil may be found dilated and one contracted. The urine is at 
first retained owing to the paralysis of the muscular coat of the 
bladder, but afterwards dribbles away as the bladder becomes 
over-distended and will hold no more; the feeces pass involuntarily 
in consequence of paralysis of the sphincters. At times there are 
violent convulsions. The compression-symptoms may gradually 
deepen till the patient dies ; or he may recover on the removal of 
the cause, e,g,, a depressed piece of bone or a clot of blood. When 
the pressure is localized the coma is usually less profound, the 
pupil only on one side may be fixed aud the paralysis may be 
limited to one side, possibly to an arm or leg, or to one side of the 
face, or there may be convulsive twitching of certain muscles or 
of a limb. 

The diagnosis of the cause of ttie compression will rest on the fact 
that when due to bone or blood the symptom s come on within 
twenty-four hours of the injury, generally directly if due to bone, 
or after a brief interval orconsciousness if due to blood ; but not 
till three or four days after the injury if due to the pressure of 
inflammatory exudation or of pus, in which case, moreover, they are 
preceded by signs of inflammation. Where the signs are general, 
as given above, the injury usually depends upon the pressure of 
extravasated blood on some of the central portions of the brain 
following upon laceration of the brain-substance, or upon spreading 
oedema or general inflammation of the brain or its membranes. 
But when the signs are those of local pressure on the surface of 
the brain, the lesion will probably be due to a depressed portion 
of bone or a circumscribed extravasation of blood between the 
bone and dura, or a collection of pus either between the bone and 
dura or in the cortical substance of the brain. 

The diagnosis of the seat of compression is difficult when the 
patient is comatose. A scalp wound, bruise, or depressed fracture 
points to the compressing agent being on the same side, but it must 
not be forgotten that it may be on the opposite side, the brnin 
having been injured bv contre coup, Twitchings, convulsions, 
rigidity, or paralysis of one side point to a lesion on the opposite 
side, a unilateral dilated pupil to an injury on the same side ; a 
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uDilateral rise of temperature to an iiyury on the opposite side. 
Having thus determined which side of the brain is injured, the 
eiact seat of the lesion may next be made out by noting what 
group of muscles are affected and the order in which paralysis 
sets in. 

The amditions that niay simvlate compression of the brain are — 
(1) Intoxication ; (2) Opium poisoning; (3) Apoplexy; (4) Urcemia ; 
(5) Diabetic coma : (6) Heatrstroke ; and (7) Post-epilcptiform coma. 
The presence of paralysis in compression and apoplexy, its absence 
in opium poisoning, intoxication and uraemia ; the condition of 
the pupils — dilated and fixed in compression, contracted unless 
the patient is roused in intoxication, contracted to pin points in 
opium poisoning; the presence of oodema of the legs and of 
albumen in the urine in ursamia ; and of sugar in the urine and of a 
peculiar sweetness of the breath in diabetes ; the fact that the 
patient has bitten his tongue and was seen to be convulsed and 
froth at the mouth in epilepsy ; and the excessive heat of the 
weather in heat-stroke, are some of the points that may be of 
service. The diagnosis of these conditions, however, is often 
attended with great difficulty. Thus the head injury may be the 
result of a fall due to a fit of apoplexy, or the head injury or 
apoplexy may occur whilst the patient is drunk, or again the 
apoplexy and resulting head injury may be caused by uraemia. 
In all cases of doubt, therefore, it is better to treat the case as if 
a serious head lesion had occurred than to condemn a patient with 
apoplexy or fracture of the base of the skull to die in a police cell 
on the assumption that he is only drunk. 

The treatment will necessarily depend upon the cause of the 
compression. Thus a depressed fragment of bone should be raised 
(see Depressed Fracture)^ a clot between the bone and dura let out 
by the trephine, and a circumscribed collection of pus between the 
bone and dura, or in the membranes or brain, also removed by the 
trephine. But when the depression depends upon extravasated 
hlood in the subdural or subarachnoid space or substance of the 
brain, or upon a general inflammation of the brain and its mem- 
branes, no surgical procedure is, as a rule, of any avail. In any 
case, therefore, the first point to consider in regard to treatment 
is whether the compression of the brain is due to a removable cause, 
or to one Uiat is beyond the reach of legitimate surgery. 

Extravasation of blood in the cranium may occur — 1 . 
Between the bone and dura ; 2. In the subdural space ; 3. In the 
subarachnoid space ; and 4. In the substance of the brain. 

1. Blood between the f/one and dura (subcranial extravasation) is 
generally due t o ruptiire of the middle meningeal artery, especially 
its anterior branch. The rupture is commonly caused by assured 
f iBcture extending across the line of the arterj^ but it may be 
caused by a punctured or depressed fracture or by a blow on the 
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side of the head detachhig the dura with the artery from the 
bone ; the vessel is then torn at the spot where it emerges from 
its groove or canal in the temporal bone. At times subcranial 
haemorrhage is due to a wound of the lateral sinus or a laceration 
of some of the small vessels which run between the dura and the 
bone. The blood is usually extravasated in large quantities, 
widely separating the dura from the bone, and producing severe 
compression of the brain (Fig. 1 25). Should the patient survive, 
the blood may become organized or absorbed. 

2. SvMural extravasation is usually due to rupture of capillary 
vesse ls, but may depend on rupture of the middle meningeal 

artery in the situation of the 
foramen spinosum, where the dura 
is so firmly attached that it is not 
readily stripped up from the bone. 
It is very common in severe head 
injiiries. The blood usually ex- 
tends widely over the surface of 
the arachnoid, and, if the patient 
sur^ive, may become absorbed or 
organized, forming a false mem- 
brane, and in some cases a blood- 
cyst. 

3. Subara^noid extravasation 
is generally associated with con- 
tusion or laceration of the brain 
and may depend upon rupture of 
the middle cerebral or other 
artery. The blood may spread 

Pio. 126.-Subcrunial hemorrhage ''^^'^^' *°^ the patient die of 
the n«ult of a depresaS fr^! compression, or it may ni some 
(St. Bartholomew's Hospital ^^^^^ become absorbed, but it 
Museum. No. 881 6.) does not as a rule become 

organized. 
4. Blood in the brain mbstance (intracerebral extravasation) is the 
result of contusion or laceration of the brain, with rupture of the 
small vessels. When the laceration is extensive, it is usually 
fatal ; but should the patient survive, the blood may undergo 
changes similar to those of an ordinary apoplectic clot, or may 
break down into pus {cerebral abscess). 

The symptoms of intracranial extravasation are those of com- 
pression of the brain, but vary according to the situation of the 
blood and the rapidity with which it is extravasated. The diagnosis 
may be more or less obscured by the presence of concomitant 
injury to the brain. 1. When the blood is between the bone and 
dura the patient, to take a typical case, is concussed at the time of 
the injury, recovers from the concussion, and is, perhaps, ratioual 
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for a few hours or it may be for merely a few minutes ; then as 
the action of the heart becomes more forcible and blood is poured 
out from the wounded vessel, he grows faint and gradually sinks 
into a state of coma. The coma deepens, and he usually dies in 
from a few hours to a few days after the injury with signs of 
profound compression of the brain. Thg^^iralysis at first is on the 
side opposi te tojthe injury, and only a limited area of the cortex 
may be affected, as the face or arm centre, but it becomes 
genera] as the blood extends over the surface of the brain. 
Twitchings of the face or arm often precede the paralysis. The 
pupil on the same side as the injury may at first react to light, but 
becomes dilated and fixed as the blood extends to the base and 
presses on the third nerve. At times the eyeball may protrude 
owing to pressure upon the cavernous sinus. Very occasionally 
reflex convulsions, also on the side of the injury, may be set up by 
irritation of the nerves of the dura. A highe r surface-temperature 
may occasionally be detected on the side opposite to that of the 
injury. If a fissured fracture is present, there may be some 
fulness externally from the escape of blood through the fissure. 
2. When the blood is in the subdural «pac«,vthe signs of compression 
usually come on rapidly, and without any lucid interval ; but 
there are no special symptoms by which it can be diagnosed, or, 
indeed, at times, distinguished from blood between the bone and 
dura. 3. When the blood is beneath the arachnoid in quantities 
sufficient to cause compression, it will probably be associated with 
severe laceration of thci brain, and the patient will not, as a rule, 
regain consciousness (see Laceration of Brain). 4. When the 
blood is in the brain substance it produces symptoms which cannot 
be distinguished from those of apoplexy, except perhaps by the 
history of the injury, and not always then, as it may be impossible 
to determine whether the patient first fell and thus injured his 
brain, causing the effusion of blood into its substance, or whether 
a vessel first gave way, and the fall was the consequence of the 
escape of blood into the brain. In attempting to make out the 
situation of the hemorrhage, some help may be obtained by 
punctwre of the subarachnoid space in the lumbar region. Thus, 
if the cerebro-spinal fluid drawn off is clear, the blood is probably 
between the bone and dura; if it is blood-stained, the blood is 
probably in the subdural space ; whilst if it contains much blood, 
the extravasation is probably beneath the arachnoid and in the 
brain substance, and points to severe laceration of the brain. 

Treatment, — When it is clear that the haemorrhage is from the 
middle meningeal artery, the trephine should be applied for the 
purpose of removing the clot and securing the bleeding vessel. 
The situation of the anterior bran ch of the artery, the one which 
is nearly_8Jway8 torn, is about a n in ch and a half behind the 
external angular process of the orbit an^ the same distance above 



Digitized by 



Googk 



362 INJURIES OF REGIONS. 

the zygoma (Fig. 126, a) ; over this spot a crown of bone should 
be removed. If clot now protrudes at the opening, it should be 
turned out by some form of scoop, and if the bleeding artery is 
then seen, an attempt should be made to tie or twist it, or secure 
it by a ligature passed round it with a curved needle through the 
dura, or it may be compressed by. plugging the groove in the lione 
in which it lies with a piece of aseptic wax or gauze. If the 
bleeding point cannot be reached, more bone should be cut away. 
If, however, on the removal of the clot, the brain does not expand, 
and the haemorrhage is so profuse that the wounded artery cannot 
be seen, the external or common carotid artery may be compi-essed 
or tied, and ice applied to the side of the head. If no clot is 
found a second crown of bone mav be removed further back in the 



Pia. 126. — The positions for trephining to expose the A. anterior, and b. 
posterior branch of the middle meningeal artery. a 6, horizontal line 
through meatus ; c c2, horizontal line on level with eyebrow ; e /, vertical 
line 1^ inch behind external angular process; g A, vertical line at posterior 
border of mastoid process. Where these lines intersect at a and b the 
trephine is applied. The shading shows common situation of the clotK. 
(Esmarch and Kowalzig.) 

same horizontal line, just below the parietal eminence, !.<•., in the 
course of the posterior branch of the middle meningeal (Fig. 12G, b). 
If the blood comes from a large sinus, pressure or a lateral ligature 
may be applied or the whole sinus tied. When no blood is found 
between the bone and dura, but the dura itself is bluish in colour, 
does not pulsate with the brain, and bulges into the trephine hole, 
indicating the presence of blood beneath it, an incision should \ie 
made through it and the blood let out. The trephine wound may 
then be enlarged upwards and backwards, so as to expose the 
Sylvian fissure and middle cerebral artery, which should be tied if 
foimd wounded. Great cure must be taken to keep the wound 
aseptic. For hsemorrhage in the substance of the brain surgical 
interference is not permissible ; all that can be done is to treat 
the case as one of ordinary apoplexy from cerebral hsemorrhage, i.e., 
hj free purging, cold to the head, hot bottles to the feet, <Src, 
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Spreading CBdema is believed to be a not uncommon cause of 
compressiou of the brain. It has been shown by experiment that 
when localized pressure is made on the brain the. cerebral tissue in 
the region of the compressing sigent "Becomes anaemic, whilst a 
serous exudation occurs in the tissues around, giving rise to 
oedema. This oxlemrttous area in its turn acts afi a compressing 
agent and so leads to a further serous exudation and widening 
zone of oedema. Owing to the unyielding nature of the cranial 
bones, the oedema thus set up may extend widely through the 
brain and induce symptoms of general compression. It is believed 
that many of the forms of compression that were thought to be 
inflammatory are really caused by cerebra l oedema. Thus is 
explained the sudden onset of compression that may occur in 
cerebral tumours, in concussion, and in laceration and contusion 
of the brain unattended by any evidence of septic inflammation. 
(Edema is further believed to play an important part in producing 
the compression symptoms met with in certain forms of cerebral 
inflammation. 

Contusion or bruising of the brain may be due to any 
severe violence, and may occur with or without injury of the scalp 
or cranial lioues. It is often accompanied by laceration of the 
brain substance and of the pia mater and arachnoid. The bruising 
may be general or circumscribed. In the latter case it may occur 
immediately beneath that part of the cranium to which the violence 
was applied, or on the opposite part of the brain, the brain being as 
it were dashed by the "violence of the blow against the cranial wall 
furthest from the part of the skull to which the force was applied. 
Like bruises of other soft tissues, it is attended by extravasation of 
blood from rupture of the smaller vessels. It may terminate in 
a Sorpti on of the blood and~7iearuig of the bruised parts, or in 
generalTnflammation of the brain and its membranes, or in local 
inflammation and in cerebral abscess. The symptoms are generally 
obscured by those of concussion or compression^ and it is seldom 
that an accurate diagnosis can be made. Irritability, restlessness, 
and spasms of certain muscles when a motor centre is injured, are 
said, however, to point to contusion. The chief indication for 
trf(Ummt is to prevent the occurrence of inflammation of the brain 
(see page 351). 

Ijaoeration of the brain may occurwith or wjthout fracture 
or other injury of the skull. The laceration, when the cranium 
is not perforated, is most common in the anterior jiart of the 
f cjp tal and in, the temporo^sphenoidal lobe, owing in part to the 
unevennesa of the base of IHe ^kull on which these lobes rest, and 
in pari to the fact that the back and the top of the head are most 
exposed to injury, the brain, as in contusion, being generally 
lacerated on the side of the head directly opposite to that on which 
the force is received. At times, however, the brain is lacerated 
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directly beneath that part of the skull to which the force is 
applied. Laceration may also be caused by a fragment of a bone, 
as in depressed or punctured fracture, or by the passage of a 
bullet or the thrust of a aword through the orbit or nose. 

Pathology. — The laceration may be slight or very extensive, and 

is generally accompanied by more or less bruising of the surrounding 

brain-tissue and extravasation of blood over its surface. The^pia 

mater is usuajly^Lacerated, and the blood may spread widely under 

the arachnoid. Where there is no external wound the brain-tissue 

about the laceration becomes swollen and oedematous from serous 

exudation, but this, if the laceration is slight, soon subsides and 

cicatrization with adhesion of the membranes ensue, the extra- 

vasated blood in the meantime undergoing the changes already 

described. Where there is an external wound and the laceratioa 

is produced by a fragment of depressed bone, the dura is necessarily 

torn, and in some cases portions of lacerated brain may protrude 

through the skull. If sepsis occurs, inflammation of the brain 

and its membranes is set up, and either remains localized by the 

formation of adhesions of the membranes or becomes diffuse and 

spreads widely over the surface of the brain. In the localized form 

a hernia cerebri, or cerebral abscess, is liable to follow. If the 

wound remains aseptic, the changes that occur are similar to those 

where the skull is not penetrated. 

^tSjy The symptoms vary. At times there may be none, although a 

■\\<u^ considerable mass of brain-tissue is protruding through a cora- 

i^^KMmt pound fracture of the skull. Or symptoms, if present, may be 

ifoctyj^ obscured by signs of concussion, or, if much blood has been 

i Sjii^^ extra vasated, by those of compression. There are no signs pathog- 

AJft vua<u iwmf "^"^^"'^ of laceration of the brain, but convulsions, localized 

N Oi cu'VruW^P**^"^" or paralysis, long-continued insensibility without coma, and 

^^i^v V ^he collection of symptoms known as cerebral irritation, point to 

^JjL^^^^such an injury. The symptoms of cerebral irritation may be 

[^^^ * ^described as follows : — The patient lies in a torpid or semi-conscious 

condition, coiled up on one side, with his Ifmbs in a general state 

of flexion. If spoken to, he evinces great irritability of temper, 

answering momentarily and sharply, perhaps shaking himself, and 

then relapses into his torpid state. His pupils are contracted, his 

eyes closed, but his pulse, temperature, and respirations are normal. 

Method of localizing the seat of the Inceration where no external injury 

exists. — * If a patient receive a blow upon the head, and it is found 

that localized paralysis is present, we conclude that there exists a 

laceration of some severity in the cortical centre corresponding to 

the muscles implicated. If almost immediately after the injurj'^ 

there is a distinct spasm affecting a localized group of muscles — ^a 

monospasm — we conclude that haemorrhage. is going on from the 

lacerated brain-subs t^ an ce, or'breaking down the tissue of the centre 

corresponding to the affected muscles. If the monospasm extends, 
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first aflfecting one side of the body, and finally both sides, so that 
the attacks assume the form of true epileptic fits, it is probable the 
extravasated blood is extending over the surface of the brain and 
irritating more or less widely the whole motor area.' {Erichsen.) 



Fig. 127.— The cerebral convolutions : R, fissure of Rolando ; F^, ascending 
fronlal convolution ; P*, ascending parietal convolution ; F», P, pa, superior, 
middle, and inferior frontal convolutions ; S F, superior frontal sulcus ; I F, 
inferior frontal sulcus ; S, fissure of Sylvius ; Sa, anterior limb of fissure of 
SyWids ; Sp* posterior limb of fissure of Sylvius ; P', superior i>arietal convo- 
lution ; P^ supra- marginal convolution ; P*, angular convolution ; I P, inter- 
parietol fissure ; T SS T S^ T S', superior, middle, and inferior teraporo- 
^henoidal convolutions ; B, Broca's convolution ; P*** external parieto-occipital 
twure ; 0', O*, 0*, superior, middle, and inferior occipital convolutions. 
(After Lucas-Cham pionniere and Erichsen.) 




Flo. 128.— The situation of the line of Rolando. A, a.sterion ; B, bregma ; 
L, lambda ; M, spot J inch behind mid-point between N, nasion, and I, inion ; 
P, pterion ; S, stephanion ; P 0, situation of parieto-occipital fissure. 

Should there be motor aphasia, a lesion of the posterior extremity 
of the third left frontal convolution {Broca's convolution) is indicated 
(Fig. 127, b). Should there be facial spasm or paralysis, a lesion 
of the lower third of. the ascending frontal and the contiguous 
pftrt of the posterior end of the second frontal convolution is 
probably present (Fig. 127, F^ pS). Should there be paralysis of 
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the arm — a brachial monoplegia — the middle portion of the 
ascending frontal and the contiguous part of the ascend iug parietal 
on the other side of the fissure of Rolando are probably affected, 
the upper part of this area representing the shoulder, the middle 
the elbow, and the lower the hand centre (Fig. 127, r^ and p*). 
Should there be paralysis of the lower limb, the lesion probably 
involves the upper end of the ascending parietal and the superior 
parietal lobule lying behind it. as far as the margin of the 
longitudinal fissure (Fig. 127, p^ and p^). Should symptoms of 
cereb^^cd irritation be present without paralysis or convulsions, a 
lesion of the frontal lobe is indicated. Should there be hemiau- 
opsia, I.e., loss of half-field of vision, the lesion is probably situated 
in the cuneate convolution of the occipital lobe ; should there be 
loss of vision, a lesion of the angular convolution of the parietal 
lobe is likely to be present. Should there be deafness, the first 
temporo-sphenoidal convolution is probably affected. 

Briefly, therefore, a cortical lesion may be distinguished from a 
central, as follows : — In the cortical lesion the paralysis, although 
it may occur immediately after the accident, often does not appear 
for some hours. It is at first incomplete and localized, and prob- 
ably affects only one limb or a single group of muscles, and is 
frequently preceded or accompanied by a monospasm of the 
paralysed parts, or by epileptiform convulsions of the Jacksonian 
variety. If the spasms or paralysis spread, they do so in a definite 
order. Thus, supposing the face centre to be the primary seat of the 
lesion, as the blood extends over the surface of the brain, the arm 
next and then the leg will be affected ; whilst should it extend over 
the opposite hemisphere the order will be reversed, the leg first and 
then the arm, and finally the face becoming involved. In the 
central lenon, on the other hand, the paralysis occurs immediately 
after the injury ; it is more complete and extensive, and the whole 
of one side, at least, will probably be paralysed. 

In bullet wounds the missile may be detected by the aluminium 
gravity probe, which will follow in the track of the bullet by its 
own weight, but being light, will not make a false passage, or it 
may be detected by the * telephone probe,' i.e.y a probe attached 
to a telephone receiver. If the bullet is struck a grating sensation 
is heard or a bell is nmg. The exact situation of the bullet may 
now l)e localized by means of the jc rays (Plate VIII). 

The treatment should be directed to the prevention of inflam- 
mation in the way already described. If there is a wound, with 
piotnision of the brain, the contused and protruded portions and 
any fragments pressing upon or penetrating the brain-substance 
should be removed, htemorrhage arrested, the wound cleansed with 
antiseptics, the dura sutured if practicable, a drain inserted, and the 
scalp replaced and sutured. In a gunshot wound the bullet should 
be removed if a cause of symptoms and in an accessible situation. 
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a counter trephine opening being made if necessary. Tlie wound 
should be then rendered as aseptic as possible and drained, the 
drain tube being parsed quite through the brain if a counter-opening 
has been made. Where there is no wound, but signs of local irrita- 
tion or of compression of the cortical motor area from blood-extra- 
vasation, the indications are to trephine. The guide to the spot for 
perforation is the line of the fissure of Rolando on the side opposite 
to that of the localized spasm or paralysis. This line may be found 
in various ways. (1) M. Lucas-Championni^re (see Fig. 128)6^1 
finds the bregma, i.e., the spot where the coronal joins the sagittal 
suture, by carrying a line directly over the vertex from one 
external auditory meatus to the other. The upper end of the 
Kolandic fissure is situated about two inches behind the bregma. 
The lower end of the fissure corresponds to a spot 2 J inches behind 
the external angular process and about one inch above it. (2) 
Chiene folds a square of paper (Fig. 1 28) diagonally so as to bisect the 
right angle at a formed by two of its sides into two angles of 45° ; 
then folds the paper again so as to bisect one of the angles of 45** 
into two angles of 221"*. The sum of the angle of 45** and of one 
of the angles of 22 J^** gives an angle of 67 J °, bag, which repre- 
sents sufficiently nearly the angle made by the fissure of Rolando 
with the sagittal suture, namely, 67°. The straight edge, a b, of 
the paper is then laid along the sagittal suture, the point a being 
applied half-an-inch behind a point midway between the nasion 
and inion, i.e., to the top of the fissure of Rolando. The fissure 
runs for 3f inches along the line a c. We have already seen that 
the cortical motor centres are grouped around the Rolandic fissure. 
If therefore there is general hemiplegia, the perforation should be 
wade over the middle of the line ; if paralysis of the arm and leg, 
over the upper part of the line ; if paralysis of the arm only, in 
front of the middle third of the line ; if aphasia, below and a little 
in front of the lii.c on the left side of the head in right-handed 
pereons ; if there is paralysis of the leg aloiie, behind the upper 
third of the line ; if paralysis of the arm and face, in front of the 
lower third of the line; if paralysis of the arm and aphasia, or 
paralysis of the face and aphjisia, below and in front of the line. 
The^wwr^ of Sylvius (Fig. 127, s) may be found by drawing a line 
from the pterion, t'.e., a spot 1^ inch behind the external angular 
process and 1^ inch above the zygoma (Fig. 128) upwards and back- 
wards to a spot J inch. below the most prominent part of the parietal 
eminence. Immediately below the fissure is situated the first 
temporo-spheuoidal lobe (Fig. 127, t s^). The external parieto- 
occipital fissure extends from a spot | inch in front of the lambda 
outwards for about 1 inch. The lambda (Fig. 128, l) is situated 
2} inches in front of the inion or external occipital protuberance 
(Fig. 128, l). Behind this fissure is the occipital lobe ; in front of it 
the parietal lobe. 
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Intracranial inflammation, though at times it may remain 
localized either to the membranes {meningitis) or to the brain 
(encephalitis)^ more often, in whatever way it begins, spreads from 
the one to the other {meningo-encephalitis). 

Cause, — Wounds of the scalp ; contusions or fractures of the 
bone ; concussion, contusions, lacerations, and penetrating wounds 
of the brain ; middle-ear disease. 

Pathology. — It may be acute or chronic, localized or diffuse. 
Acute inflammation may begin in the dura, and remain confined 
to that membrane or spread inwards to the other membranes and 
brain ; or it may begin in the brain, but then seldom spreads 
further outwards than the pia (leptomeningitis). When it spreads 
from the bone to the dura it is at first circumscribed, the inflam- 
matory products, and, should suppuration occur, the pus, being 
confined between the bone and dura. LAter, the inflammation 
may spread to the arachnoid, and thence to the pia and surface of 
the brain, diffusing itself widely through the subdural space and 
over the cerebral cortex. When it begins in the brain it is 
generally the result of a contusion or laceration of the cerebral 
substance, and may remain circumscribed, and eventually end in 
a cerebral abscess, or spread to the pia and then become diffuse. 
It seldom, however, involves the free surface of the arachnoid. 
The post-niortem appearances commonly observed in the diffuse 
form are increased vascularity of the brain and its membranes, an 
exudation of greenish-yellow lymph over and between the con- 
volutions, and distension of the ventricles with a serous blood- 
stained fluid ; whilst the grey -matter is of a reddish hue, soft and 
diffluent, and the white more abundantly dotted over with * puncta 
vasculosa ' than natural. In the chrotiic form^ which is generally 
due to inflammation, caries or necrosis of the bone, or more rarely 
to a brain-injury, the dura becomes thickened (pachytneningitis) 
and adherent to the bone, the arachnoid thickened, and the pia 
opaque and indurated, so that when removed its prolongations, 
which dip between the convolutions, can be pulled out without 
tearing. 

The symptoms vary according as the inflammation is acute or 
chronic, circumscribed or diffuse ; according as it begins in the 
dura or in the brain and pia ; and according as it involves the 
vertex or base of the brain. The general symptoms in acute cases 
are, in the early stages, fever, pain in the head, generally on the 
same side jvs the wound if one is present, intolerance of light and 
sound, retching with probably a clean tongue, a quick, full pulse, 
flushed face, contracted pupils, violent beating of the carotids, 
restlessness, sleeplessness, and at times convulsions or violent 
delirium. Later the symptoms pass into those of compression, 
the pupils becoming dilated and fixed, the pulse slow and the 
breathing stertorous. Then follow paralysis, stupor, coma and 
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death. Rigors will probably occur should pus form. When the 
cortex is chiefly aflected the irritation of the motor centres may 
give rise to conviilsions and paralysis, whilst when the base is 
involved, retraction of the head, rigidity of the extensors, and optic 
neuritis maybe present. In the chronic form of inflammation the 
symptoms are similar to those of the acute, but of less severity, 
tod are later, as a rule, in making their appearance. Complete 
recovery may have apparently taken place, or there may have 
been headache or irritability of temper previous to the symptoms 
setting in. Method of localizing the inflammation. — 1. If ten to 
twenty days have elapsed since the injury ; if the ousut of the 
symptoms is sudden, though preceded perhaps by some headache ; 
if there is an owlematous swelling, osenthe seat of iiuury {Pott's 
^pufy tumour), Bue to the separation of the pericranium from the 
bone by serous effusion ; if the bone, should it be exposed, looks 
dry, white, and discoloured, or the wound unhealthy ; and if the 
paralysis is localized, — the inflammation is probably between the 
bone and dura, and if a rigor has occurred, pus has probably 
formed. 2. If, on the other hand, there is no apparent injury of 
the scalp or bone ; if the patient has had concussion ; and if the 
symptoms set in a few hours after the injury, — the inflammation 
is probably in the brain or pia, where it has arisen in consequence 
of increased vascularity following the concussion. Or if the 
symptoms come on about the fourth or fifth day after the injury, 
when it had apparently been recovered from, the inflammation 
will probably "be also in the brain or pia, but in this case due to 
contusion or laceration of the brain. 3. If, again, the symptoms 
are delayed some weeks, if there is optic neuritis or symptoms of 
disturbtuice of one or more of the motor areas, the inflammation is 
probably localized to some portion of the brain, and if a rigor has 
occurred, a cerebral abscess has probably formed (see Abscess of the 
Brain), 

The treatment may be divided into the preventive and the 
curative. The former consists briefly in guarding against the 
occurrence of septic changes in the wound if one is present, and in 
preventing congestion of the brain and its membranes by the 
means already indicated (see page 351 ). The first signs of inflam- 
mation should be actively combated by a calomel purge, leeches to 
the temples and an ice-bag to th'i head ; whilst pain should be 
subdued and sleep promoted by the cautious use of opium. The 
curative treatment consists in evacuating the products of the 
inflammation, should such, in spite of the preventive treatment, 
ensue. Thus, if there are signs of local suppuration between the 
bone and dura, the trephine should be applied over the seat of 
injury, or if one is not apf)arent, over the motor area at the spot 
indicated by localized paralysis or spasm and the pus let out. If, 
on removing the bone, no pus is discovered, but the dura is seen 
w. B B 
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to bulge, and the pulsations of the brain cannot be felt, the dura 
should be perforated, and if pus is still undiscovered, but the signs 
of suppuration are well marked, a fair-sized trocar and cannula 
should be cautiously passed into the brain- substance. If there 
are signs of cerebral abscess, a trephine should be applied over 
the suspected spot, the dura incised, the brain carefully punctured, 
and if pus is discovered, the opening enlarged and a drain-tube 
inserted. If the inflanunation appears to be general rather than 
local, no operative treatment is usually advised, but it is a 
question whether timely removal of serum or pus by means of the 
trephine would not give better results than the ordinary expectant 
plan. 
/y Hernia cerebri is a protrusion of brain-substance through a 

hole in the cranium and dura. Cauu, — It is due to an increase of 
intracranial pressure, and may occur (1) after any injury of the 
cranium where there is loss of bone and a wound or sloughing of 
the dura, followed by septic inflammation of the underlying 
brain : hence it may be met with after compound depressed, and 
punctured fractures, or after trephining for cerebral abscess or for 
other brain lesion where the wound is not kept aseptic ; or 
(2), after trephining for the relief of pressure S3rmptoms in the case 
of an irremoveable cerebral tumour. Pathology. — The protrusion, 
when due to septic inflammation, consists of granulation-tissue and 
brain-substance infiltrated with inflammatory products and blood, 
and is the result of the inflammatory swelling of the brain causing a 
rise in the intracranial pressure, which thus forces the inflamed 
brain through the hole in the cranium. The effused blood is due to 
the rupture of the obstructed capillaries, consequent u|)on the pro- 
truding mass becoming constricted by the margins of the aperture 
through which it is protruding. At times, when the rupture of 
the capillaries is extensive, the tumour consists almost entirely of 
clotted blood. When the hernia follows trephining for an irremove- 
able cerebral tumour, and no sepsis has occurred, the hernia consists 
of brain substance only, forced through the trephine hole as the 
tumour continues to grow, and the intracranial pressure is thus 
increased. Signs. — The hernia appears as a reddish-brown, blood- 
stained, fungus-looking mass, overhanging the hole in the cranium, 
through which it has protruded, and often pulsating synchronously 
with the brain. Should the inflammation subside, the protrusion 
will gradually recede, and the patient recover ; but should it con- 
tinue, the hernia will increase in size, and as more and more of the 
brain is involved, the patient sinks into a comatose state and dies. 
At times the protrusion may become constricted at its base, and 
slough away and the parts cicatrize ; or an abscess may form in 
its interior and in the contiguous part of the brain, and death 
result from cerebral compre«)sion» When the protrusion follows 
trephining for an irremoveable tumour, it of counse increases as the 
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tumour grows. The treatment consists in attempting to allay the 
mflammation of the brain, which is the cause of the hernia, by the 
means already described in Intracranial Inflammation. Formerly, 
pressure on the protrusion, shaving it off, and applying caustics, 
were the means employed, but they were not attended with 
success, and are now discarded as unscientific. Pressure would 
rather tend to cause an abscess or promote inflammation by 
keeping up tension. The hernia itself should be left alone, or 
painted daily with absolute alcohol, except when the inflammation 
has become chronic, when well-regulated pressure may possibly 
promote the absorption of inflammatory products and the shrinking 
and recession of the mass. Keen suggests as a prophylactic that 
when there is loss of dura a flap of pericranium should be detached 
from the scalp and sutured with its osteogenetic surface uppermost 
to the dura. Others have succeeded in closing the gap in the 
hone by transplanting a flap of scalp with the underlying external 
table, whilst others have employed celluloid plates, <fec. 

Trephining the skull is indicated : — 1. In all cases of punc- 
tured fracture. 2. In all cases of compound depressed fracture. 

3. In simple depressed fracture with symptoms of compression. 

4. In localized extravasations of blood between the bone and dura. 

5. In intracranial suppuration when the pus is circumscribed and 
situated between the bone and dura, in tiie subdural or subarach- 
noid space, or in the substance of the brain. 6. For the removal 
of a bullet lodged in an accessible situation in the brain. 7. In 
fracture of the inner table. 8. In epilepsy, mania, and continued 
headache following on head injury. 9. For the removal of a 
cerebral tumour. 10. In microcephaly with idiocy. 11. In simple 
depressed fracture without symptoms opinions differ as to the 
propriety of trephining. If the depression is considerable, it cer- 
tainly ought to be done, as should the patient escape the immediate 
danger of intracranial inflammation, he is liable to cei-tain remote 
effects from the irritation of the depressed fragments, such as 
headache, epilepsy, mania, Ac. (see Depressed Fracture^ page 351). 
The operation. — It need hardly be said that the strictest antiseptic 
precautions should be used throughout. Thus, the whole scalp 
should be shaved, and scrubbed with an aseptic nail-brush with 
soap and hot water, then rubbed with ether or turpentine to 
remove all grease, and afterwards washed with carbolic acid lotion 
(1 in 20), and finally with biniodide of mercury lotion (Hyd. biniod. 
Pot iodi. Spirit, vin. rect.). If a wound of the scalp exists, it may 
he enlarged, otherwise a large semicircular flap of the scalp, 
including the pericranium, should be turned down, so that when 
it is replaced after the operation the trephine hole is completely 
covered. The situation of the Rolandic fissure should be marked by 
ftn aniline pencil on the scalp, and its upper and lower ends and the 
point for the pin of the trephine further indicated on the vault by 
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indenting the bone through the flap, so that the line of the fissure 
may be recognized when the flap is turned down. The trephine, 
with the pin protruded one-tenth of an inch, should be applied, and 
steadily worked, clearing the teeth from time to time with an 
aseptic sponge or brush. When the bone is depressed the pin 
should be placed on the sound bone as near the depression as 
possible, so that the crown of the trephine is partly over the 
depressed fragments. A definite groove having been formed in 
the bone, the pin should be withdrawn. When the diploS is 
reached, which may be known by the bone-dust being soft and 
red, greater caution must be used, and a probe introduced 
into the groove at intervals to ascertain whether perforation has 
taken place at any situation. When the crown of bono is loose it 
should be removed with the sequestrum for- 
ceps, and if it is intended to replace it, it 
should be kept warm in some weak antiseptic 
solution, and, at the end of the operation, cut 
into small pieces and placed in the hole, and 
the flap laid down over it. Several cases have 
now been successfully treated in this way. If 
the wound is rendered aseptic, it heals by the 
fii-st intention, and the integrity of the cranium 
will be completely restored. After the 
removal of the crown of bone, the elevator 
is introduced under the depressed bone, which 
is thus prised up into place. If more room is 
necessary the trephine hole may be enlarged by 
rongeur forceps (Fig. 1 30), or by the surgical 
engine, the dura having been previously 
detached by the dural separator. If the dura 
has to be opened it should be incised parallel 
to the trephine hole and a quarter of an 
inch from its margin, great care being taken not to injure the 
cerebral vessels. If a vessel of the dura is injured it may be 
secured by passing a stitch of very fine silk under it through 
the dura with a curved needle. If a sinus is wounded pressure 
will, as a rule, suffice. The dura should be sutured by fine 
silk or catgut and the wound closed, except perhaps at its 
lowest part, which may be left open for drainage. Where the 
edges of the scalp have been bruised or lacerated by the injury, 
the affected parts should be cut away so as to leave clean-cut 
edges. An antiseptic dressing should now be applied and secured 
with a head-cap, and over it an ice-bag to prevent inflammation. 
The trephine should not be applied, as a rule, over a suture, an 
air or a venous sinus, or over the middle meningeal artery, unless 
the operation is undertaken with a view to expose the sinus or 
secure the artery. The conical trephine, shown in Fig. 129, vill 




Fio. 129. — Conical 
trephine, with im- 
proved handle 
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be found a safer instrument than that in ordinary use, as with it 
the dura mater is less likely to be injured, and the handle also is more 
comfortable to work with. It can be had with a metal handle and 
the improved button pin. Before trephining for the removal 
of a cerebral tumour morphia should be given, as it causes con- 
traction of the small blood-vessels, and so has a tendency to lessen 
hsBmorrhage. The anaesthetic, moreover, especially if chloroform 
is chosen, should be given in much smaller quantities when the 
patient is under the influence of morphia. Some surgeons now, 
instead of trephining, turn back a flap of scalp and bone by 
incising the scalp and chiselling through the bone except at one 
spot, where it is fractured and turned down with the soft parts. 




Fio. 130.— Keen's rongeur forceps. 

At the end of the operation the osteo -cutaneous flap is replaced 
mm! fixed in situ by sutures. A very large area of the brain can 
be exposed in this way. 

INJURIES OF THE FACE. 

ContasionB of the face are very common. Amongst them 
nwiy be mentioned * black -eye,' which is attended with extravasa- 
tion of blood in the loose cellular tissue of the eyelids. The 
swelling is often very great, the eye being completely closed, 
but it usually subsides in a few days. Suppuration occasionally 
occurs, a small incision then becoming necessary. 

Wounds of the face, owing to the great vascularity of the parts, 
readily and rapidly heal. The edges of the wound should be 
Approximated as accurately as possible, especially when near the 
ejelids, where there is danger of contraction, and united with 
borse-h air su t u res. If quite superficial the wound may then be 
waled with collodion ; but if deep the surfaces should be supported 
by hare-lip pins or wire sutures, which, however, to prevent 
scarring, should be removed at the end of thirty-six hours. 
Wounds attended by loss of substance may subsequently retiuire a 
plastic operation. 

Foreign bodies in the nose. — Peas, beads, pebbles, and the 
hke are sometimes pushed up the nose by children, where they 
woner or later give rise to irritation and a muco-purulent and 
^tid discharge. Indeed the presence of such a discharge from 
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one nostril in a child should always lead the surgeon to make a 
careful search, if neeessary under an aneesthetic, for a foreign 
body. The collar-stud and portion of lace trimming, shown in 
Fig. 131, I removed from the nose of a boy aged eight years. He 
had introduced them dye years previously, and they had remained 
undetected till I saw him, the discharge having been looked upon 
as catarrhal. If allowed to remain, foreign bodies become encrusted 
with earthy salts, forming so-called rhinoliths or nose-stones, and 
may set up inflammation and ulceration, or even bone disease. 
When surrounded by inflammatory granulation- tissue they may 
readily be mistaken for a sarcoma. The use of a probe should, 
however, prevent such a mistake. They can generally be removed 
by forceps, curettes, hooks, snares, or the nasal douche ; but befoi'e 
these are used the patient should close the opposite nostril and 
forcibly expire, or the surgeon may lay a handkerchief over the 
child's face, place his mouth over the child's mouth, and give a few 
strong puffs, since the body may be expelled in this simple way. 
At times they have to be pushed back into the pharynx. Milder 
means failing, Rouge's operation (see Diseases of Nose) may become 
necessary. It should not be forgotten that foreign bodies occa- 
sionally enter the nose from behind during vomiting. 

Foreign bodies in the ear. — In dealing with these it should 
be borne in mind that the middle is the narrowest, part of the 
meatus^ and that they may be readily pushed beyond this, so 
rendering their extraction extremely difficult. They should he 
removed by syringing with tepid water, and no attempt made t<> 
extract them with instruments unless their nature is such that 
the warmth and moisture of the part may cause them to swell, as 
is the case with peas. Under these circumstances, some of the 
various aural curettes, snares, <fec., devised for the purpose may be 
used, but with great gentleness and aided by artificial light, the 
child, if unnily, being placed under an anaesthetic. If a rounded 
body, as a bead, which is incapable of swelling, does not come 
away on syringing, it should be left alone for the time, as it will 
subsequently, by setting up slight suppuration, become loosened, 
and can then bo removed by again using the syringe. 1'he 
incautious use of instruments has been attended by perforation of 
the membrana tympani, and even followed by fatal intracranial 
inflammation. As a caution it may be mentioned that the handle 
of the malleus has ere now been mistaken for a foreign body and 
roughly torn out 

Salivary fistula occasionally results from a wound of Stenson's 
duct, or from the impaction of a calculus and subsequent ulceration 
through the cheek. It is known by a small fistulous opening on 
the cheek from which saliva dribbles, especially when food is being 
taken. Treatment — Numerous operations have been proposed 
and practised for this somewhat troublesome condition. The 
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principle underlying them all is, first to establish a free opening 

of the duct into the mouth, and then, if the 

external opening does not heal, to close it by a 

plastic operation. An opening into the mouth 

may be formed by the passage and retention of 

a bougie, or if the opening of the duct is not 

patent by the introduction of a loop of wire 

through the fistula across the duct into the 

mouth. The wire is twisted up inside the cheek, 

and gradually cuts its way through the mucous 

membrane, leaving a free passage for the saliva 

into the mouth. 

Fracture of the nasal bones is always the 
result of severe direct violence. The fracture is 
commonly transverse in direction, and is often 
coramiuuted and accompanied by much dis- 
pl>icement and at times by emphysema. Rarely 
the fracture extends through the perpendicular 
plate of the ethmoid and thence to the cribri- 
form plate. Hence it may be complicated by 
subsequent inflammation of the brain and its 
membranes. Treatment, — The bones should be 
manipulated into position by the fingers exter- 
wiUy and by a director passed up the nostril, 
or bj the dressing-forceps with one blade within 
and one blade outside the nose. The fragments 
should then be retained in position, which is 
often difficult, by pads of lint and strapping, or 
if such are insuflicient, by some form of nose 
truss such as the author's. (See Dueases of 
N<m.) They unite very quickly by bony 
callus. The septum, where this has been 
deflected, should be straightened, 
80 as to support the depressed bones, 
and kept in place by ivory plugs passed 
up the nostrils, or by other suitable 
retentive apparatus. Where the frac- 
ture has not been properly reduced 
much deformity may remain, and if the 
septum has also been deflected, con- 
siderable inconvenience may be felt in ^^o- 131. — Collar stud and 
consequence of obstruction to respira- IZ^^^Z ^X ' n^' 
tion through one or other noitril. In (st. Bartholomew'g Hospital 
such cases, though a considerable period Museum. ) 
may have elapsed from the time of the 

accident, much may be done by forcible straightening to remedy 
the deformity (see DUeases of tht Nose), The lateral cartilages, if 
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separated from the nasal bones, should be carefully replaced, as 
if this precaution is neglected little can sul>8equently be done. 
Where, however, they are merely laterally deflected, the resulting 
deformity may be corrected by the use of a retentive apparatus. 

Fractures of the upper jaw, or of the malar bone with 
depression of the zygomatic arch, are occasionally met with in 
severe smashes of the face. They are often impossible to rectify, 
and considerable deformity frequently remains. Although much 
comminution may occur, necrosis, in consequence of the great 
vascularity of these parts, rarely results. I have succeeded in 
raising the depressed zygomatic arch by introducing an elevator 
subcutaneously beneath it. 

Fracture of the lower jaw is nearly always due to severe and 
direct violence. The fracture may extend through any portion of 
the bone, but commonly occurs a little to one or other side of the 
symphysis, the line of fracture being then usually vertical. In this 
situation, and indeed when3ver the fracture involves the alveolar 
border, the muco-periosteum of the gums is torn, rendering the 
fracjture compound. It unites, however, nearly always like a 
simple fracture. Sepsis, however, may occur, when foetid pus 
commonly escapes into the mouth, and may set up aseptic 
pneumonia. Occasionally an abscess followed by a sinus may point 
externally, and at times a localized necrosis of the ends of the 
inflamed fragments ensues. There is not as a rule much displace- 
ment; but when, as sometimes happens, there is a fracture on 
both sides of the symphysis, tlie central portion is considerably 
depressed by the action of the genio-hyoid and digastric muscles. 
When the line of fracture extends through the angle or ramus, 
the fragments are held in apposition by the masseter on the outer, 
and the internal pterygoid on the inner side. The fracture may 
occasionally pass through the coronoid process or the neck of the 
condyle. In the latter situation the displacement is peculiar, the 
condyle on the injured side being drawn forwards and inwards by 
the external pterygoid muscle of that side, while the rest of the 
jaw is tilted over towards the injured side by the action of the 
opposite external pterygoid, which is thus left unopposed. This 
sign is of some importance in distinguishing such a fracture from 
a unilateral dislocation in which the jaw is drawn over to the side 
opposite the dislocation. The inferior dental nerve is seldom toni, 
since, except in the fracture near the symphysis, there is not as a rule 
much displacement of the fragments. The incisor branch, however, 
may be divided along with the inferior dental artery, but serious 
haemorrhage from this vessel is the exception. Signs. — The common 
form of fracture may be readily distinguished by pain increased 
on moving the jaw, dribbling of blood-stained saliva, some irregu- 
larity in the line of the teeth, unnatural mobility of the fragments, 
crepitus, and a rent in the mucous membrane over the fi-acture. 
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Fracture through the angle may be detected by crepitus and by 
slight mobility of the fragments on firmly grasping the ramus and 
body of the jaw. Fracture through the neck may be known 
by the peculiar displacement before alluded to, and, perhaps, by 
crepitus on manipulation. Treatment — The part« should be 
placed in apposition and kept at perfect rest. I'his can usually 
be done by a gutta-percha splint moulded to the chin (Fig. 132), 
and secured by a four-tailed bandage (Fig. 135). All movements 
of the jaw must be avoided, the patient being fed on slops intro- 
duced either behind the last molar tooth or through any space left 
available by the loss of a tooth. The mouth should be frequently 
washed out, especially after feeding, with an antiseptic lotion, as 
weak Condy's fluid, to as far as possible prevent sepsis. In placing 
the parts in appo^jition some difficulty may be experienced in con- 
sequence of a displaced tooth having slipped between the fragments. 
If the parts cannot be kept in place by the 
simple splint above mentioned, they must 
be secured either by drilling the fragments 
and wiring them together, or by means of 
the dental splint shown in the accompanying 
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Pio. 132.— Outta percha splint for Flo. 133.— Dental splint 

fnctared jaw. (Bryant's Surgery.) applied. 

drawing (Fig. 133). This splint consists of a wire frame fitted 
round the back and front of the teeth, and further secured by 
transverse wires l>etween the teeth. One of the more elaborate, 
80-called interdental splints, may at times be found necessary. 
Should necrosis occur, the dead bone should be removed when 
loose, the sinuses in the meantime being frequently kept syringed 
with antiseptic lotion. Union takes place in four or five weeks. 

Dislocation of the lower jaw. — This accident may sometimes 
result from a fall or blow upon the chin with the mouth open, but 
more frequently occurs from spasmodic action of the external 
pterygoid muscles during yawning. It has occasionally happened 
in extracting a tooth or tooth-fang. When both condyles are 
displaced the dislocation is said to be bilateral ; when only one is 
displaced, unilateral. Nature of displacement. — The condyle with 
the interarticular cartilage is drawn over the eminentia articu- 
laris into the zygomatic fossa, where it is firmly held by the contrac- 
tion of the internal pterygoid, masseter, and temporal muscles. 
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Signs. — The mouth is widely open and cannot be cloaed by any 
voluntary effort of the patient, and the saliva constantly dribbles 
away. In bilateral dislocation the symphysis remains in the middle 
line, and an unnatural hollow is felt behind each condyle. If the 
dislocation is unilateral the symphysis is carried over to the opposite 
side, and the hollow is felt behind only the dislocated condyle. In 
either case the condyle or condyles can be seen and felt in the 
abnormal position. Treatment, — The indications are to overcome 
the contracted muscles, and so allow the displaced condyle or 
condyles to be drawn by the temporal and deep fibres of the 
masseter, the retractors of the jaw, over the eminentia articularis 
into their sockets. A cork, or the thumbs, wrapped in a towel to 
avoid being bitten, should be placed between the last molar teeth 
of the upper and lower jaw on each side to act as a fulcrum while 
pressure is made in an upward direction on the symphysis by the 
surgeon's hands on the principle of a 
lever of the first order (Fig. 134). 
Whilst the symphysis is thus pushed 
upwards the condyle is drawn down- 
wards, the weight, represented by the 





Flo. 184. — Mechanism of reduction of a dislocated jaw. p. Cork meting as 
fulcrum. The dotted lines represent the masseter and temporal mosdes— 
the weight to be overcome by the hand or power. 

Ffo. 135. — The four-tailed handage applied. (Bryant's Surgery.) 

contracted muscles, being gradually overcome. As soon as the 
condyle is clear of the eminentia articularis it is drawn back into its 
place with a snap by the fibres of the retractor muscles. At times, in 
consequence it would appear of the coronoid process being wedged 
against the zygoma, reduction cannot be effected in this way. 
Downward and backward pressure by the protected thumbs will 
then generally succeed. A four- tailed bandage (Fig. 135) should 
be worn for a fortnight to prevent re-dislocation, which is very 
liable to happen. 

The term subluxation of the jaw is applied by some to a 
displacement of the condyle from the interarticular cartilage ; by 
others to an unnatural slipping forwards of the interarticiJw 
cartilage on the eminentia articularis in consequence of rupture 
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or elongation of the ligaments. The latter condition is most 
frequently tnet with in delicate young people. The condyle catches, 
and the mouth cannot he closed for a second or two, hut it can 
geuerally be replaced by the patient's voluntary efforts with a 
distinct snap. Treatment. — If counter- irritation and tonics do not 
succeed the joint may be opened and the cartilage secured in 
position by sutures or removed. 

INJURIES OF THE NECK, INCLUDING THE ENTRANCE OF FOREIGN 
BODIES INTO THE PHARYNX, (ESOPHAGUS AND AIR-PASSAGES. 

WolLnds of the neck. — Superficial wounds call for no special 
comment. Attention here need only be given to wounds of the 
front of the neck, which are generally inflicted either with homicidal 
or suicidal intent. Such wounds are usually of the incised variety, 
more rarely punctured. They may be situated anywhere between 
the lower jaw and the top of the sternum, but are more common in 
the laryngeal regi on, especially through the thyro-hyoid membrane. 
Suicidal wounds are generally made obliquely from left to right 
and from above downwards, but may be transverse, and are 
com monly deeper on the lef t than on the right side. These facts 
are explained by the suicide generally using the right hand, and 
becoming less determined as he proceeds. There is usually but one 
gash, but there may be several gashes, and again the gash may be 
superficial, or it may be deep, even extending to the spine. The 
structures involved will depend upon the situation, depth and 
extent of the wound. Thus, 1. When the wound is made above 
the hyoid bone the tongue may be severed, and the muscles that 

depress the jaw and elevate the hyoid bone divided together with y ^ 

the lingual or f acial arterie s and hyyioglossal nerve. Such a gf]2«X 

wound will gape widely, and may open'Tnto the mouth, the food »■ ntt^rl V 

and saliva then escaping freely through it. 2. When the wound •" ^ 

is tbri>ugb the thyro-hyoid membrane, the most common situation, 

the pharynx will be opened and the epiglottis, aryepiglottidean 

folds or arytenoid cartilages, the superior thyroid and lingual •^J^*^*^ 

artgllfis, and the sjuperior- laryngeal nerve may be cut through, •^^y*** 

The wound gapes less than in -the preceding situation, but allows ***f J'^V* 

of the escape of food and saliva. There is usually great difficulty 

in swallowing. 3. When the wound is through the cartilages, the 

vocal cords and one or other of the intrinsic laryngeal muscles 

may be divided, with consequent loss of voice ; the cartilages 

themselves, moreover, may be variously displaced. There is as 

a rule but little hemorrhage. 4. When the wound is made below 

the cricoid cartilage, the depressor muscles of the larynx, the^. >^*j> 

inferior or superior thyroid artery, and the thyroid and anterior i]J2^jj^^jjl- 

j^uTar veins may be wounded, the trachea partly or entirely cut jc2^]JlVu^ 

across, and even the oesophagus implicated. Ot^?>*»i /u ^. 
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Wherever the wound is situated the c&rotid arteries generally 
esoape owing to the resistance of the cartilages of the larynx, the 
deep situation of the carotids, and the contraction of the stemo- 
mastoid muscles. 

Dangers, — The immediate dangers are — 1. HcBmorrhage, When 
the carotid artery or jugular vein is wounded death is generally, 
though not invariably, instantaneous ; but even when no large 
vessel is implicated, death before help is obtained is frequent from 
haemorrhage from some of the arteries above mentioned, the 
external jugular vein, <fec. 2. Obstruction to respiration in conse- 
quence of (a) the blood entering the air-passages in larger 
quantities than the patient cm cough up ; (b) the lolling back 
of the tongue over the glottis ; (c) the displacement of the carti- 
lages ; {d) the separation of the divided portions of the trachea. 
3. Entrance of air into the veins is also an occasional danger. The 
subsequent dangers are — 1. Oedema tons laryngitis ; 2. Bronchitis 
and broncho-pneumonia, due in pai*t to admission of cold air and in 
part to sepsis ; 3. Septic inflammation of the loose tissues of the 
neck (cellulitis), even extending to the mediastinum or pleura, and 
perhaps giving rise to secondary haemorrhage ; 4. Septic traumatic 
fever ; 5. Surgical emphysema extending from the neck to the 
trunk, and still later, 6. Obstruction of the air-pafisage with 
increasing dyspnoea or loss of voice from (a) constriction during 
cicatrization, or {b) formation of prominent granulations ; and 
7. (Esophageal or tracheal fistula. 

TreaimenU — The haemorrhage must be arrested ; the air-passages 
cleared when obstructed with blood, by suction if necessary ; and 
artificial respiration resorted to if the patient has already ceased 
to breathe. Saline solution should be injected into the rectum or 
into the veins if the haemorrhage and shock are severe. If the 
tongue or epiglottis is divided it must be fixed by sutures, or if 
a portion of the epiglottis is loose it may be cut off. The wound, 
if it can be rendered aseptic, may be closed with sutu;"es, otherwise 
it should be left partly open and drained, the patient being propped 
up by pillows and the head bent forwards so as to approximate 
its edges. The cartilages of the larynx, if displaced, may be 
brought together by suture, as mjly also the trachea, if divided, 
but a tracheotomy tube had better l>e left in for a few days 
between the stitches. When the (jesophagus is wounded the edges 
may be united by suturing the musscular coat, the mucous mem- 
brane being turned inwards, and the patient fed by a tube passed 
through the mouth and beyond the wound, or at first entirely by 
the rectum. Tracheotomy may have to be performed if respira- 
tion is embarrassed by displacement of the laryngeal cartilages or 
by oedema of the glottis. When the air-passages are opened the 
precautions described under Ti^acheotomy must be taken to pre- 
vent lung-trouble. Suppuration must be watched for, and free 
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exit given to pus as soon as detected. The patient, if a suicide, 
should of course be carefully watched. 

Contusion of the larynx may be caused by blow or kicks of all 
kinds and manual compression as in garrotting. Symptoms, — Pain, 
especially on handling, localized swelling, or ecchymosi^, alteration 
or lo^ of voice, and slight heemopty sis when the mucous membrane 
is lacerated. Unless there is much bleeding there is usually no 
dyspnoea, though this may subsequently be present should spasm 
or oedema of the glottis supervene. Severe compression of the 
larynx is said at times to have been instantly fatal from spasm of the 
glottis. The treatment should be directed towards allaying pain 
and preventing inflammation. Thus, a lead and opium lotion or 
an ice-bag may be applied over the larynx, and all attempts at 
speaking prohibited. Should signs of oedematous laryngitis appear, 
leeches, followed by hot fomentations, may be placed over the 
thyroid cartilage, whilst scarification of the glottis, and if this fails 
and suffocation threatens, intubation of the larynx or tracheotomy 
must be performed. 

Subcutaneous rupture of the trachea is a rare accident, but 
may be caused by any violence applied to the neck. It is attended 
by emphysema and dyspnoea, and is usually rapidly fatal. An 
incision should be made in the middle line of the neck and an 
attempt made to draw the lower end of the trachea to the surface, 
and to pass in a tracheotomy tube, or unite tiie ends by suture. 

Fracture and dislocation of the hyoid bone. — Fracture 
may be produced by any violence applied to the neck, especially a 
severe grip. The line, of fracture is usually about the junction of 
the.greatfiXLCQnm with tha body, but may occur in any situation. 
The usual signs are pain, increased on handling, on turning the 
head, and on moving the tongue ; dysphagia or inability to swallow ; 
hoarseness or aphonia; a sense of suffocation on protruding the 
tongue ; mobility of the fragments and crepitus ; sometimes cough 
and dyspnoea ; haemoptysis when there is laceration of the mucous 
membrane ; and occasionally, later, signs of oedema of the glottis. 
Treatment. — The fragments should be replaced by the forefinger 
passed through the mouth, whilst the fingers of the other hand 
manipulate the bone externally, a gag and chloroform being usually 
necessary. The neck must then be kept perfectly quiet between 
sandbags or in a poroplastic collar, and the patient fed on slops 
passed well to the back of the tongue. 

What has been described as dislocation of the hyoid bone appears 
rather to be a condition of the parts due to relaxation of the 
ligaments attaching the thyroid cartilage to the hyoid bone. 

Fracture of the cartilages of the larynx. — The fracture 
nuiy extend through either the thyroid or the cricoid cartilage, or 
through both. The thyroid alone is most usually fractured. Cause. 
— Direct violence applied to the part, such as a blow or a fall, or 
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compression with the hand, as in garrotting. The usual n^i are 
pain, increased on speaking, on swallowing, and on handling; 
dyspnoea ; cough ; expectoration of frothy blood, and later, when 
inflammation has come on, of offensive pus ; emphysema when the 
mucous membrane is injured ; great swelling and ecchymosis ; and 
on examination, irregularity, undue prominence or flattening of 
the cartilages, crepitus, and preternatural mobility. 

The danger to be apprehended is oi>struction to the respiration in 
consequence of — 1, displacement of a portion of cartilage across the 
larynx ; 2, spasm of the glottis from irritation of the fragments ; 
3, entrance of blood into the air-passages; 4, swelling from 
submucous extravasation of blood ; 5, oedematous laryngitis ; and 
6, perichondrial abscess and necrosis of the cartilage. 

Treatment. — If the parts are fairly in apposition all that can be 
done is to steady them with a bandage and suitably-shaped pads of 
lint. But when there is serious displacement with perforation of 
the mucous membrane, as evidenced by severe dyspnoea and spitting 
of blood, tracheotomy should be at once performed, as otherwise 
the patient runs an imminent risk of sudden suflbcation. An 
attempt may then be made, with the hand manipulating the carti- 
lage externally, and with the forefinger of the other hand in the 
pharynx, to rectify the displacement. 

Injuries of the Pharynx and (Esopha<fm from within, 

Wotmds of the pharynx are not infrequently met with from 
falls with a pipe, stick, or pencil in the mouth. They may be 
attended by severe ha)morrhage when the lateral walls of the 
pharynx are punctured, either imn^ediately, or on removing the 
inflicting body, or later, from a portion of the stick or pipe being 
broken off" and remainius: as a foreign body in the wound where 
it has caused suppuration and ulceration of a vessel. 

Treatment, — Any bleeding vessel seen should be secured, or 
failing this, pressure must be made with a stick wrapped round 
with lint, or solid perchloride of iron applied. As a last resource 
the common or external carotid must be tied. Should a foreign 
body be seen in the wound it should not be removed till preparations 
have been made (as for tying the carotid) to effectually arrest any 
hcemorrhage which might follow its extraction. 

Injuries of the (Bsophagns may be inflicted in attempts to 
remove a foreign body or to pass an oesophagus bougie ; or its 
walls may be perforated by a fishbone, Ac, or may occasionally 
be ruptured during vomiting. Fatal haemorrhage from the aorta, 
and perforation of the pericardium, pleura, and posterior medias- 
tinum, followed by inflammation and death, have occasionally 
resulted from such injuries. Treatment, — Where a wound is sus- 
pected, the patient should at first be fed entirely by the rectum, 
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and subsequently given only fluids in small quantities, so as to 
allow the wound time to heal. 

Bums and soalds. — Bums of the pharynx occasionally occur 
from the inhalation of flame, as in a gas explosion or from the 
clothes taking firo ; scalds are more common, especially among 
the children of the poor, from drinking boiling water or inhaling 
steam from the spout of a tea-kettle. In neither of these injuries 
is the oesophagus as a rule involved. In the case of burns the 
flame sometimes appears to be drawn through the larynx into the 
trachea. The boiling water is generally ejected from the mouth 
and nose, and only affects the entrance of the larynx. Both burns 
and scalds owe their gravity to the fact that they are frequently 
followed by oedematous laryngitis. The scalded and white appear- 
ance of the mucous membrane and the history of the case generally 
make the diagnosis plain. Treatment. — The patient should be 
placed in bed in a warm room and carefully watched for signs of 
oedematous laryngitis. Should such supervene, the swollen mucous 
membrane at the entrance of the larynx may be scarified ; but if 
this does not at once relieve, an O'Dwyer's tube should be placed 
in the glottis, or tracheotomy performed. In the slighter cases the 
application of a hot sponge to the larynx, the administration of 
small doses of antimony, tincture of aconite or calomel, or mercurial 
inunction may be tried. 

Charring and certain chemical lesions from drinking corro- 
sive liquids, strong acids, or alkalies, are not uncommon. The 
effects vary according as such liquids are taken intentionally or 
accidentally. In the former case, the larynx usually completely 
escapes, whilst the mouth, pharynx, oesophagus, and stomach, may 
be extensively injured. In the latter case, the fluid, on the dis- 
covery of the mistake, is expelled forcibly, and some of it thereby 
generally enters the larynx and nasal cavities, but little passes 
down the oesophagus. Here, as in burns and scalds, the chief 
da nger tob e apprehended is oedematous laryngitis. For an account 
of the~eSectJ5 that may follow swallowing corrosive fluids, the 
reader is referred to a work on Forensic Medicine. It need only 
be remarked here that should the patient recover from the 
immediate dangers, he may subsequently come under the care of 
the surgeon for stricture of the oesophagus, due to the cicatrization 
following the injury. 

Foreign^bdies in the pharynx and ODSophagus. — Fish- 
bones, coins, false-tooth-plates, and portions of food are the bodies 
most commonly impacted in the pharynx and oesophagus. The 
situations at which they may become arrested vary with the 
nature of the body. Fish-bones, pins, and the like are easily 
caught in the loose folds about the tomil and fauces, or may be 
impacted lengthwise across the pharynx. Larger bodies, us false- 
tooth-plates, coins, ifec, commonly become lodged about the cricoid 
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cartilage (see Plate IX.) but majbe arrested opposite the bifurcation 
of the trachea or at the cardiac entrance of the Rtomach. If not 
removed, they may either become loosened by ulceration and be 
expelled by the mouth or pass into the stomach, or they may lead 
to perforation and implication of a large blood-vessel or the peri- 
caidium or set up septic inflammation in the posterior mediastinum. 
The symptoms and treafmmt vary according to the nature and 
size of the foreign body. A large portion of meat arrested over 
the entrance of the larynx will give rise to urgent symptoms of 
suffocation (Fig. 139) ; and endeavours should be made to remove 
it instantly by the finger plunged into the throat. If this fails, 




Flo. 136.— Pharyngeal forcepe. 



4) 



Fia. 1S7. — CoiA*catcher and sponge probang. 




as 



Fio. 188. — ^Expanding bone-hair extractor. 

laryngotomy should be done at once, and artifical respiration resorted 
to if the patient has already ceased to breathe. A fish-bone or pin 
may give rise to a pricking sensation with difficulty or pain on 
swallowing, and the patient will often be able to indicate the posi- 
tion where it has lodged. A search should be made for it in the 
mouth and throat, aided by the laryngoscopic mirror, or if it 
cannot be thus found, by the x rays; but it must not be forgotten 
that the symptoms in consequence of the body having scratched 
the mucous membrane may persist even after it has been dissolved 
or swallowed. The position of a metallic body such as a pin or 
coin can be very accurately made out by the aid of the x rays (see 
Plate IX.). If in the tonsil or about the fauces, it may be removed 
with the dressing-forceps, or it may be hooked out from the upper 
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SkiAgram of a halfpenny imi>aoteil at the coinuienceiuciit of the iDsophagus. 
(Taken by Dr. Hugh Walsham.) 

[To fare p. 384. 



Digitized by V^OOQlC 



Digitized by 



Google 



FOREIGN BODIES IN THE PHARYNX. 



385 



part of the pharynx by the finger nail. If a foreign body is 
beyond reach of the finger, an attempt must be made to extract 
it by pharyngeal forceps (Fig. 136) or by some of the various 
forms of coin-catchers (Fig. 137), or the expanding horse-hair 
extractor (Fig. 138). The coin-catcher is a most useful instrument 
for the removal of a coin impacted in the upper part of the 
oesophagus. It is passed just beyond the foreign body, and in 
withdrawal the moveable ring catches the body, which is then 
pulled up. If, after 
a thorough trial, 
aided by the x rays 
or with the patient 
under chloroform, ' 
these means fail, 
pharyngotomy must 
be performed, and 
the body removed 

through the opening 

tu the neck. When 

situated lower down 

the oesophagus, and 

it cannot be extracted 

by gentle means, it 

bad better be left 

alone, in the hope 

that it may become 

loosened in a day or 

two by ulceration and 

be expelled or passed 

down into the 

stomach. Should 

this not occur, an ^ 

endeavour may again 

be made to extract it 

or to push it on- 

wards into the 

stomach with the 

sponge probang (Fig. 1 37). In these manipulations thegreatest care 

must be taken, since if the body is sharp the oesophagus may easily be 

lacerated. Recently it has been shown that the oesophagus may be 

reached as it lies in the posterior mediastinum by cutting vertically 

midway between the scapula and spine, turning inwards the ilio- 

costalis, and resecting a portion of the third, fourth, and fifth ribs. 

When the foreign body has been pushed into the stomach piu-gatives 

should not be given, but the patient should be fed on oatmeal 

porridge, brown bread, ttc, and it has been suggested that he be 

made to swallow portions of hair and the like, in the hope that 
w. c c 



Fig. 139. — A portion of meat, m., 6nnly impacted 
in the entrance of the larynx. (St Bartholomew's 
Hospital Museum, No. 1660 a.) 
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the body, if angular, may become surrounded by this soft material 
and travel through the intestines without injuring them. Should 
it be too large to pass the pyloric valve, gastrotomy is the only 
resource. When impacted at the cardiac end of the stomach, the 
stomach may be opened, the cardiac orifice dilated,- and the foreign 
body removed by forceps or the hand. 

Foreign bodies in the air passages. — A foreign body may 
become lodged in the larynx, the trachea, or in one of the bronchi. 

Foreiwi bodies in the lamyx. — A foreign body may be lodged 
abqv-e, below, or between the vocal cords, or in the ventricles. 
When a voluminous body, as a piece of meat, becomes impacted 
at the entrance of the larnyx, it may block up the passage, causing 
instant suffocation (Fig. 139). Smaller bodies, wherever situated, 
may also cause fatal dyspnoea, by setting up reflex spasm of the 
muscles of the glottis ; though in some cases a foreign body, such 
as a tooth-plate, may be so lodged between the cords as to prevent 
them closing. A foreign body in the ventricle may cause the same 
urgent symptoms. At other times the foreign body may give rise 
to severe, but not fatal, attacks of dyspnoea and spasmodic cough, 
though if not removed, inflammation and oedema will probably be 
set up, and the patient ultimately succumb. If it cannot be seen 
by the aid of the laryngoscope, its exact location may often be made 
out by the x rays. Treatment, — Where the symptoms are urgent 
and the body cannot be removed by the finger, instant laryngotomy 
should be performed. But when less urgent, a deliberate attempt 
should be made to remove it by means of laryngeal forceps aided 
by the laryngoscope, preparation having been made for instant 
tracheotomy lest sudden spasm of the glottis be set up by the 
manipulation. Sometimes, where extraction would be otherwise 
im[)08sible, this may be accomplished by cutting the body in two 
by the use of the laryngeal cutting-pliers. These means having 
failed, an external operation must be undertaken. Thus, when the 
foreign body is above the cords, it may be removed by sub-hyoid 
pharyngotomy ; when between the cords or in one of the ventricles, 
by thyrotomy ; when below the cords, by laryngo tracheotomy or 
tracheotomy, the forceps in the last instance being passed up 
through the wound in the trachea. 

Foreign bodies in the trachea and Irroncfii. — Small objects such as 
coins, buttons, orange-pips, and fruit-stones, are liable to be drawn 
into the trachea during a sudden inspiration, while the patient is 
swallowing or is holding such in his mouth. The accident is most 
common in children. The foreign body may remain free or become 
impacted either in the trachea or in a bronchus (Fig. 140). It is 
usually said to most frequently enter the right bronchus, that 
beiu^ the larger, and the spur-like projection at the bifurcation 
of the trachea directing it that way ; but the left is the more 
direct route, and the direction it takes would seem to depend in 
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great part on the shape and size uf the foreign body. Tiius an 
elongated body as the metal cap of a cedar pencil would probably 
enter the left, a rounded body, as a coin, the right bronchus. The 
symptoms vary somewhat, according as the body is free or impacted, 
light or heavy. - When it is free and light, and has either remained 
in the trachea, or, as is usually the case, has fallen into one of the 
bronchi, there will be sudden and paroxysmal attacks of suffocative 
cough and dyspnoea, in consequence of the foreign body being 
driven upwards against the glottis, which then closes spasmodi- 
cally. On listening over the trachea it may be heard to strike the 
cords, whilst a tracheal rslle may sometimes be detected, or, as it 
passes up and down, a whistling sound. During the intervals of 
the cough and dyspnoea, whilst the body is at rest in the bronchus, 
as is also the case when it is permanently 
impacted in it, there will be an absence 
of the breathing sounds over the whole or 
part of the lung on that side, according as 
the main bronchus or one of the secondary 
bronchi is obstructed ; the resonance, how- 
ever, will be normal or dull in places, accord- 
ing to the position and nature of the foreign 
body. If any air can pass the obstructing 
body, rhonch ial or sibillant sounds may be 
heard, due in part tothe bronchitis set 
lip^^ylt. Over the opposite lung puerile 
breathing may be detected. When the 
foreign body is heavy and of a' rounded 
shape, it may act as a ball-valve, t.«., it may 

allow air from the lung to be forced past it P^o« HO.— Foreign body 
during expi«tioD but then fall back into a - e ;„:=t[ "^ 
narrower part of the bronchus, and so pre- from the front. (St 
vent air entering during inspiration. In Bartholomew's Hoe- 
this way collapse of the whole or part of the pi**^ Museum.) 
lung may be brought about By the x rays 

the position of the foreign body may sometimes be made out. If 
the foreign body is not removed, or does not escape spontaneously, 
sudden death may occur during an attack of spasmodic dyspnoea : 
or it may set up bronchitis, pneumonia, or gangrene or abscess of 
t he lung . At other times it induces more chronic changes, such 
as phthisis, or it may become encysted and no harm follow. In 
rare instances it may make its way out through the chest-walls by 
perforation or ulceration. 

Treatment — The gatiejat should be inverted. Before doing this, 
however, everything should be in readiness for instant tracheotomy, 
in case the foreign body becomes lodged in the larnyx and gives 
rise to spasm of the glottis. Children may be held up by the legs, 
but for adults it is necessary to tie them to a table that can be 
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tipped up. luvei-bion failing, tracheotomy should be performed, 
as the patient is in danger of sufibcation at any instant. The 
opening in the trachea is best made below the isthmus, and should 
be free ; if the foreign body be not expelled at once, either through 
the wound, or, as sometimes happens, through the mouth, the 
patient may be again inverted, or search made for it through 
the wound with tracheal forceps, wire variously bent, a coin- 
catcher, &c. These means failing, the tracheotomy wound must 
be kept open to allow of future trials being made should the 
foreign body not be expelled during the interval. If an abscess 
in the lung forms about the foreign body, it must be opened 
through the chest-wall and the body, if found, removed. 

Pharyngotomy or OBsophagotomy is the operation of opening 
the lower part of the pharynx or upper part of the (Bsophagus for 
the purpose of removing a foreign body. As^ the CBSophagus 
inclines to the left, the operation by choice is done on that side, 
unless the body be felt distinctly on the right side. Make an 
incision about four inches long, having its centre opposite the 
cricoid cartilage, parallel to the stemo-mastoid, over the inter- 
space between the great vessels and the larynx. Divide the 
platysma and deep fascia; draw the stemo-mastoid outwards, 
and the stenio-hyoid and stemo-thyroid inwards ; and divide the 
omo-hyoid if in the way. Gently draw the larynx and trachea 
across the middle line in order to separate them from the great 
vessels ; and then open the pharynx or oesophagus, as the case 
may be, by cutting on the foreign body if felt, or on the point 
of a sound passed through the mouth and made to project in the 
wound, through the oesophagus low in the neck. Avoid injuring 
the superior and inferior thyroid arteries and the recurrent 
laryngeal nerve. If the foreign body is situated a little below 
the upper opening of the thorax, an attempt may be made to 
remove it by forceps passed into the oesophagus through the 
wound. The incision in the oesophagus should be united by 
sutures, avoiding the mucous membrane. The external wound 
should then be filled with iodoform gauze, and dressed anti- 
septically. The patient should be fed entirely by the rectum for 
some days after the operation, or by a tube passed down the 
oesophagus and retained in situ. 

Opening the oesophagus in the posterior mediastinum has been 
proposed for the extraction of a foreign body in the thoracic 
portion of the tube. (See page 385.) 

INJURIES OF THE BACK. 

Sprains of the spine are exceedingly common, and may be caused 
by any violent twist or bend of the back. The pafJiohgy of these 
injuries is hardly known. They are said to depend upon a partial 
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tearing or rupture of the spinal ligaments, muscles or fascise, but 
opportunities for verifying this statement seldom occur. Sprains 
of the back may be complicated by concussion of the spinal coi-d, 
extravasation of blood in the subcutaneous tissue, or contusion 
or rupture of the kidney. They may, moreover, be followed by 
inflammation of the intervertebral joints and fibrous tissue about 
the spine; the inflammation may then at times spread to the 
niembranes and cord, or be the starting point of vertebral caries. 
Symptoms. — The patient usually complains of having ricked his 
back, i.e., of severe pain localized to one spot, commonly the 
lumbar region, and increased on movement and pressure. On 
examination no definite injury, beyond, perhaps, some obscure 
swelling about the tender spot, or more rarely blood- extravasation, 
is discoverable. In the cervical region a sprain may sometimes 
simulate a dislocation, the pain causing the patient to hold the 
Lead in a fixed and one-sided position, thus rendering the transverse 
processes on one side of the neck more prominent than natural. lu 
the lumbar region a severe sprain may sometimes simulate an 
injury of the spinal cord, inasmuch as the patient may complain 
of weakness of the legs or inability to move them, or may even 
experience some difficulty in defsecating or passing urine. It will 
generally be found, however, that in these cases no true paralysis 
exists, but that the apparent loss of power is due to the pain which 
is induced on attempts at movement. The treatment consists in 
rest, and the application of hot fomentations to relieve pain, and 
later of stimulating liniments. In sevei-e cases the patient should 
be kept in bed for a week or so, and subsequently shampooing, 
massage, and galvanism may have to be employed to overcome 
the pain and stifiiiess, which often last for some time. 

Wounds of the spinal membranes and oord may be 
inflicted by stabs in the back, falls on sharp bodies, &c. When 
the membranes alone are wounded, there may at first be no signs 
except perhaps an escape of cerebro- spinal fluid; but later, should 
inflammation be set up, there will be the usual signs of spinal 
meningitis. A wound of the spinal nerves may be known by 
paralysis of the parts which they supply ; a wound of the cord, 
by paralysis of the parts below the seat of injury. When division 
is complete the knee-jerk is q^uite lost, when incomplete the knee- 
jerk may be exaggerated. The treatment consists in placing the 
patient at absolute rest, and in keeping the wound perfectly 
aseptic to prevent inflammation ; but if the cord has been divided, 
permanent paralysis will necessarily ensue. Should inflammation 
occur, the appropriate remedies for meningitis must be administered. 
(See work on Medicine.) 

Dislocation and fineioture. — Dislocation of the spine without 
firactare is exceedingly rare ; indeed, except in the cervical region, 
it is said never to occur. Fracture unaccDmpanied by dislocation 
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is also uncommon; but uncomplicated cases of fracture of the 
spinous processes and laminae, and more rarely of the transverse 
and articular processes, are sometimes met with. In the majority 
of cases fracture and dislocation are combined. Thus, usually 
there is fracture of the body and articular processes of one or 
more of the vertebrae, with dislocation of the whole of the spine 
above the seat of injury from the spine below. This common 
form of injury is in the context spoken of as fracture-disloccUum, 

Fracture-dislooation. — Causes. — It is either the result of 
direct violence applied to the spine, or of indirect violence^ as a fall 
upon the head. 1. When the result of direct violence, which can 
only be applied to the posterior part of the spine, one or more of 
the spinous processes may be detached without implicating the 
vertebral canal. When the violence is 
very great, as in a fall from a height on 
the back across a beam or rail, or a 
severe blow as from a crane, the spine is 
bent violently backwards, tearing asunder 
the structures forming the anterior seg- 
ment of the column, and crushing those 
forming the posterior. Hence the verte- 
bral bodies are generally uninjured, but 
wrenched apart, the inter-vertebral carti- 
lages are ruptured, the anterior common 
ligament is torn, and the arches of the 
vertebrae and the articular and spinous 
processes are crushed. The vertebrae 
above the injury are dislocated forwards, 
location 7f X*"7piut ^ ^^« articular processes being fi-actured 
(St. Bartholomew's Hos- and the intervertebral cartilages torn, 
pital Museum.) nothing remains to keep them in position. 

2. In fracture from indirect violence (Fig. 
141), such as may be received in a fall from a height upon the 
head, or catching the head whilst passing under an arch, or from a 
weight falling upon the head or shoulders, the spine is bent 
violently forwards, crushing the anterior part of the column and 
tearing the posterior asunder. Here one or more of the bodies 
and intervertebral cartilages are crushed between the vertebrae 
above and the vertebrae below, one of the fragments of the 
fractured body being frequently driven backwards into the ver- 
tebral canal, whilst the arches and the spinous and articular 
processes are wrenched asunder. Fracture of the sternum is 
occasionally combined with this injury, in consequence, it is said, 
of the chin coming into violent contact with the sternum as the 
spine is doubled forwards. 

Condition of the spincd cord, — The importance of fracture dis- 
location of the spine lies not so much in the fact that the vertebne 
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are fractured, as that the cord is generally injured. When the 
vertebrffi are not displaced, the cord may at times altogether 
escape. More commonly, however, it is compressed, or, perhaps, 
completely divided, or again so bruised that it rapidly tinder- 
goes inflammatory softening. When the injury is situated below 
the second lumbar vertebra, the cord necessarily escapes, as it 
terminates, at that spot, but the nerves of the cauda equina may 
then be injured. 

Si^Tis and symptoms. — The local signs are often but little 
marked. There may be pain at the seat of injury, or some 
inequality in the spinous processes ; but as often as not these are 
absent. The general signs depend upon the condition of the 
cord, and none will be present when it has escaped injury. But 
when it is compressed or crushed there will be paralysis of the 
parts below, more or less complete according to the extent of the 
lesion. Taking as an example a case of fracture in the lower 
cervical or upper dorsal region — the most common situation — 
with severe compression or crushing of the cord, there will be 
paralysis of both motion and sensation of the whole of the parts 
below the seat of injury {paraplegia)^ and perhaps a zone of 
hvpersBsthesia immediately above the injured part, due to irrita- 
tion of the nerve-roots that issue just above the damaged j)art 
of the cord. The intercostal muscles being paralysed, respiration 
can only be carried on by the diaphragm, this muscle receiving its 
nerve-supply through the phrenics which are given off above the 
seat of injury. Hence, while the chest is motionless, the abdomen 
rises and falls during respiration. The bladder and rectum and 
their respective sphincters share in the paralysis, so that there is 
at first retention of urine and fceces, followed by passive overflow 
of urine as the bladder becomes distended and will hold no more, 
and by involuntary passage of fceces. Priapism, or involuntary 
erection of the penis, is frequently present, or is induced by the 
use of the catheter. The temperature varies ; sometimes it may 
be lower than normal, but often it is considerably raised, even 
reaching as high as 107° shortly before death. Consciousness, 
unless any head-injury has been received at the same time, is not 
aflected. The reflexes in the lower limbs are usually at first in 
abeyance, but may return if the patient does not succumb to the 
shock of the injury. If the deep reflexes remain quite lost the 
probabilities are that the conducting power of the cord has been 
completely destroyed. If they return it is a sign that some power 
of conductivity is left in certain portions of the cord at the seat 
of injury. Death occurs, as a rule, from twenty-four hours to a 
few days from bronchial trouble ; but the patient, if the fracture 
is in the upper dorsal region, may linger from two to three weeks. 
The secondary troubles which are then generally met with are 
hed^mres and chronic cystitis. 1. The bed-sores occur in situations 
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subjected to pressure, and depend in great part on the congestion 
and lowered vitality of the tissues induced by the impairment of 
the nerve-influence ; but they may also to some extent be due to 
the soddening of the part with the urine and faeces from which it 
is very diflBcult to keep the patient free. 2. The chronic cystitis 
is probably also due in part to impaired nerve-influence, and in 
part to slight injury in the passage of a catheter, or to the intro- 
duction by the catheter of micro-organisms — the Mtcroeoceus urecB, 
The urine, which is at first acid, becomes ammoniacal from the 
conversion of the urea into carbonate of ammonia, and thick from 
the deposit of phosphates and the presence of ropy mucus. The 
inflammation may then extend up the ureter to the kidney, where 
suppuration of the pelvis and substance of the kidney {pyeh- 
nephritis) may be set up. 

Such may be taken as a typical example of fracture of the spine 
as commonly met with in surgical practice. But the nature and 
gravity of the symptoms will depend upon the situation of the 
fracture, and the amount of injury to the cord. Thus in some 
cases of fracture there may be no paralysis ; in others the paralysis 
may be incomplete, ue., confined to loss of motion only, or to 
paralysis of one limb or one group of muscles, or to impairment 
of sensation over some limit^ area. Such cases, however, are 
much less common than that above desciibed. 

Causes of Death. — 1. When the fracture is above the fourth 
cervical vertebra, death is instantaneous in consequence of the 
severance of the phrenic nerves from the respiratory centre in the 
medulla. 2. In the lower cervical or upper dorsal region, death 
is due either to (^), haemorrhage around the cord gradually 
extending to the origin of the phrenic nerves, or (A), a low form 
of bronchitis induced partly by hypostatic congestion, partly by 
defective nerve-influence, and partly by inability to clear the 
lungs eflectually by coughing. 3. Later, death is commonly due 
to exhaustion produced by (a), the sloughing of the bed-sores, or 
(6), the pyelo-nephritis, induced in part by the extension of cystitis 
up the ureters to the kidneys, and in part by the defective nerve- 
influence on the kidney substance. 

The prognosis will depend in great measure on the situation of 
the fracture and condition of the cord. Thus, when the fracture 
is in the cervical region^ if death is not instantaneous, the patient 
may survive from twelve hours to two or three days; usually, 
however, death occurs in about twenty-four hours. In the upper 
dorsal region the patient may linger for two or three weeks. In 
the Imrer dorsal region^ if he survive the period at which the 
inflammatory troubles commonly occur, he may recover, remaining, 
however, if the cord is severely injured, paraplegic. In the lumboar 
region he may recover, with perhaps only partial paralysis of one 
or other of the lower limbs or of a certain group of muscles, or 
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CTen without any paralysis whatever. But even where the injury 
to the cord has been so high as to cause paralysis of the whole 
body below the neck, patients have been known in rare instances 
to live for several months or even years. 

Treatment. — 1. In cases where there is no paralysis, thus showing 
that the cord is not affected, the indication is to keep the fractured 
spine at perfect rest, for the purpose not only of obtaining union 
of the fracture, but also of preventing by any movement displace- 
ment of the fhigments and injury of the cord. 2. In the more 
common cases, where there is paralysis, showing that the cord is 
iujured, the indications are to remove any fragments that may be 
compressing the cord, and subsequently to keep the parts at rest 
till union of the bones has occurred. 3. Where, however, as is 
too frequently the case, the removal of the fragments is not 
practicable, or the cord itself has been crushed, all that can be 
done is to endeavour to guard against the formation of bed-sores, 
and the occurrence of chronic cystitis and its attendant evils. 
Thus the patient should be placed upon a water-bed, and his 
posture gently changed from time to time, so that pressure may 
not be continuously made on one part, while he must be kept 
scrupulously clean and dry, and free from urine and faeces. The 
bowels should be cleared, if necessary, by enemata, or excessive 
diarrhoea controlled by morphia suppositories or starch and opium 
iujections. Should bed-sores threaten, the skin should be hardened 
bj sponging with rectified spirit, and dusted with oxide of zinc 
and starch powder. If formed, they should be dressed with mild 
antiseptics, iodoform, balsam of Peru, <fec., and all pressure removed 
from the surrounding skin by the use of water cushions. To 
prevent cystitis from occurring a soft rubber catheter, thoroughly 
cleansed in carbolic lotion and dipped in glycerine, should be 
passed twice daily. Should the urine become alkaline the bladder 
must be washed out with some antiseptic solution, as salol 
(gr. X to 5j) or boric acid (gr. x to 5j). Extension and laminec- 
tomy. — In cases where, from the marked inequality of the spinous 
process, there is a probability of fragments pressing upon the cord, 
a cautious attempt to extend the spine and reduce the displaced 
vertebne may be made, and a pi aster-of- Paris case applied during 
the extension. In some instances it may be justifiable to excise 
the neural arches (laminectomy) for the purpose of removing a 
fragment of bone, extravasated blood, or inflammatory adhesions 
or exudations that appear to be compressing the cord. The 
operation is quite useless where the cord has been transversely 
divided as shown by complete paralysis of motion and sensation 
uid total loss of both the superficial and deep reflexes. The 
evidence in favour of the compression being due to blood is that 
the paralysis was not present immediately after the injury, and is 
gradually extending higher and higher up the body. 
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Conoussion of the spinal cord. — The term has beeu applied 
to various injuries of the cord received in railway and other 
accidents. It ought, however, to be restricted to those cases in 
which the cord is merely concussed or shaken ; and the other 
injuries, such as haemorrhage into its substance or into the 
arachnoid, contusions, and lacerations, all of which have been 
included under the term "concussion," described as spinal hsemor- 
rhnge, laceration of the spinal cord, &c. Concussion in this sense 
is one of the rarest of injuries, and need not detain us in a work of 
this character. For an account of the other lesions, and the very 
various, apparently anomalous, and, as yet, far from understood 
symptoms which may attend them, and which are generally classed 
together under the term of the " railway spine," a larger work must 
be consulted. 

Traiunatio spinal heemorrhage. — As the result of an injury 
with or without implication of the spinal column, haemorrhage may 
occur in the substance of the cord (intra-mediUlary hoBmorrhage), 
or, as is more often the case, around the cord (extm-medullarp 
hwmorrhage), the blood then being extra-dural or less frequently 
intra-dural. Intra-medullary haemorrhage is usually limited in 
extent, but generally more or less completely destroys the segment 
of the cord in which it occurs. When this is the case there is 
sudden and complete paralysis of both motion and sensation of all 
parts below the seat of lesion. When the haemorrhage is limited, 
the paralysis may be less complete and confined to certain groups 
of muscles. In the extra-medullary there is commonly an interval 
between the accident and the onset of the paralysis, as it is only 
after a certain amoimt of blood has collected that the cord becomes 
compressed. As the blood extends up the spinal canal the 
pandysis increases, till finally the respiratory centre is reached, 
when death ensues. As the nerves coming off from the cord are 
gradually pressed upon by the blood, symptoms of spinal irritation, 
such as pain, hyperaesthesia, muscular spasms, are set up. These 
signs are unattended by fever. Treatment. — Rest, cold to the 
spine, and subcutaneous injections of ergotin, may be tried. In the 
extra-medullary form a laminectomy may, by giving exit to the 
blood, relieve the pressure on the cord. 



INJURIES OF THE CHEST. 

Injuries of the Chfsf-tealh. 

Contusions may be produced by any sort of violence applied 
to the chest, and may be attended with laceration or rupture of 
the muscles, or with extravasation of blood into the tissues, which, 
again, may be followed by suppuration and abscess. They owe 
their chief importance, however, to the fact that they may be 
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complicated by serious injury to the contained viscera, such as 
contusion or laceration of the pleura, lung, pericardium, or heart, 
or rupture of a large vessel in the mediastina. In some cases of 
severe contusion, in which death has occurred immediately or soon 
after the injury, without any lesion being found, the fatal result 
may be due to direct pressure on the heart, vagus or sympathetic, 
or to ansemia of the brain due to a sudden fall of blood-pressure. 

Fraoture of the ribs is a very common accident. Cause, — 
Generally external violence, rarely muscular action. 1. Exteimal 
violence may be — (a) Direct^ such as the kick of a horse, a fall upon 
the edge of a table, <bc. The fracture then occurs at the seat of 
injury, the fragments being driven inwards, occasionally injuring 
the thoracic, or more rarely, the abdominal viscera, especially the 
liver or the diaphragm ; or {b) Indirect, as the severe compression 
of the chest in a crowd. The fracture then generally occurs about 
the angle of the ribs, their most convex part, and several bones 
are usually broken. 2. Muscular action, — The ribs are sometimes 
broken in this way during violent coughing, or from straining 
during parturition. 

Complieations, — Fractures of the ribs may be complicated by an 
external wound ; a wound of the pleura and lung, or pericardium 
and heart ; laceration of a blood-vessel, as an intercostal artery ; 
penetration of the diaphragm ; and more rarely by perforation of 
the peritoneum, and wound of the liver or spleen. Hence they 
may be followed by emphysema, pneumothorax, haemothorax, 
haemoptysis, haemopericardium, and later by pleurisy, pneumonia, 
pericarditis, or peritonitis. 

State of the parts, — Fracture of the ribs is more common in the 
old than in the young, ou account of the loss of elasticity as age 
advances, and is frequent in general paralysis and in the insane. 
Like fractures of other bones, they may be simple, compound, or 
comminuted. The middle ribs (fifth to eighth) are those usually 
affected ; the first and second rib being protected by the clavicle, 
and the eleventh and twelfth being moveable, are not often broken. 
Fracture of the upper ribs is more serious than fracture of the 
lower, as the lung is more liable to be wounded. 

Signs. — Severe stabbing pain is felt over the seat of fracture, and 
is increased on taking a deep breath, or on coughing. On drawing 
the finger along the rib, some irregularity may be detected. 
Crepitus is usually felt on placing the hand flat over the fracture 
while the patient breathes deeply, or it may be heard on listening 
with the stethoscope. When several ribs are broken there may 
be a distinct depression in the chest-walls. Emphysema, i.e., a 
crackling sensation, something like rubbing the hair between the 
fingers, may at times be felt on touching the part. It is nearly 
always due to a wound of the lung, the air being drawn into the 
pleura through the visceral layer during inspiration, and forced 
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through the wound in the parietal layer into the subcutaneous 
tissue during expiration. 

Treatment. — In an ordinary case the injured side should be 
strapped with strips of adhesive plaster, so as to control the 
respiration on that side and thus place the fractured rib as much 
as possible at rest. A broad bandage in addition applied round 
the chest often gives relief. When several ribs are broken a shield 
of gutta-percha may be moulded to the chest-walls and strapped 
on. Union occurs by ensheathiug callus in three or four weeks. 

Fracture of the costal cartilages and separation of the 
cartilages from the ribs or sternum is sometimes met with. 
Union occurs by bone in each case. The symptoms and treatment 
are the same as in fractured ribs. 

Fracture of the stemxun is rare. It may be accompanied 
by fracture of the ribs or costal cartilages, separation of the ribs 
from their cartilages, and sometimes by fracture of the spine. 
Causes. — Direct violence ; indirect violence in consequence of a 
forcible bend of the body, either backwards or forwards, in fracture 
of the spine ; very rarely, muscular actiou, as during parturition. 
State of the parts.— T\\Q line of fracture generally runs through 
the gladiolus, and may be transverse, oblique, or longitudinal, the 
lower fragment usually projecting in front of the upper ; but at 
times the gladiolus is separated from the manubrium, a condition 
sometimes spoken of as dislocation of the sternum. The chief si^ns 
are pain, increased on deep inspiration and coughing, irregularity 
and crepitus at the seat of fhicture, emphysema if the lung is 
wounded, and severe dyspnoea if the upper fragment compresses the 
trachea. The fracture may be complicated by injury of any of 
the thoracic viscera, or by haemorrhage or suppuration in the 
anterior mediastinum, and later by aneurysm of the aortic arch. 
Treatment. — Rest on the back, and the application of a bandage, 
if it can be borne, round the chest, or simple strapping as in 
fracture of the ribs. 

Wounds of the chest- walls may be divided into the pene- 
trating nnd non -penetrating. The non-pent tintinp are of no serious 
consequence, and may be treated like wounds in other situations. 
The penetrating are those that pass through the parietes into the 
pleura, pericardium, or mediastinum, and may be complicated by a 
wound of the lung, the heart, a large blood-vessel, an intercostal 
artery, or the internal mammary artery. When the wound is 
small, and there are no signs of injury to the thoracic viscera, it is 
not always possible to determine whether it has penetrated the 
chest-wall ; although the direction and situation of the wound, 
and an account of the way in which it was inflicted, may point to 
its having done so. Under these circumstances, the skin around 
the wound should be rendered aseptic, ami the hands having been 
purified a finger should be cautiously passed into the wound, which 
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may be enlarged if necessary, and any loose fragments of a fractured 
rib, portions of clotbing or other foreign body if felt removed. If 
the chest is found to be perforated, the case should be treated 
according to the nature of the injury. (See Wounds of Thoracic 
Viscera,) If perforation has not occurred, the treatment will be 
that of other wounds. 

Injuries of the Contents of the Chest, 

These may be divided into injuries of the— 1, pleura and lung ; 
2, pericardium and heart ; and 3, large blood-vessels. 

1. Injuries of the pleura and lung. — Contusion of the lung 
without an external wound may be produced by a severe crush of 
or blow upon the chest, and is not infrequent in fracture of the 
ribs. The visceral layer of the pleura may or may not be 
lacerated. It is attended with some shock, severe pain, paroxysmal 
dyspnoea, cough, and slight haemoptysis, followed in a few days 
by localized dulness, crepitation, and expectoration of rusty sputa. 
If the visceral layer of the pleura is lacerated, blood and air may 
escape into the pleura cavity, and there will then be, in addition 
to the above, signs of hfiemo-pneumothorax. The patient usually 
recovers in a few days, but pneiunonia, pleurisy, or even abscess 
or gangrene of the lung occasionally ensue. 

Wounds of the pleura and lung may be produced by the frag- 
ments of a broken rib, or by a stab or gunshot. When attended 
with a penetrating wound of the chest they are very serious. The 
pleura alone may be wounded, but more often the lung is injured 
at the same time. Signs, — No single symptom is sufficient to 
make it certain that the lung has been wounded ; but where 
several of the following are present, the diagnosis becomes fairly 
certain. Thus, there may be marked shock, severe pain, abdo- 
minal breathing, and cough with expectoration of frothy blood- 
stained mucus, or even of pure blood. If there is an external 
wound, there will be escape of aiv intimately mixed with blood, 
and accompanied by a peculiar hissing noise (hcematopnoea) ; or 
if there is no external wound, emphysema in the rogion of the 
fractured rib. When the pleura alone is injured, a very rare 
accident, the signs are similar ; but no blood is coughed up, and 
though air may escape from the external wound if there be one, 
it is not churned into a fine froth with the blood, as it does not 
come from the lung, but is simply drawn in and out of the pleura 
through the wound in the parietes during inspiration and expira- 
tion. Complications, — Haemothorax, pneumothorax, emphysema, 
haemorrhage, and later pleurisy and pneumonia (see Complications 
of Injuries of Chest), Treatment. — Absolute rest, ice to suck, 
opium to subdue pain, eloeure of the wound if small, cr insertion 
of drain-tube if large, and antiseptic dressings, with such treat- 
ment as is appropriate for the complications that may be present 
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(see below). If the pleura aloue itt iujurcd, the external wound 
should be closed, unless any complication exists, and dressed anti- 
septically. If the wound is large and the bleeding from the lung 
continues, the lung may be exposed and the heemorrhage stopped 
by ligature or plugging. 

2. Injuries of the heart and perioardixun. — Contusions^ 
wounds^ and rupture of the pericardium may at times be produced 
by a severe crush of the chest-walls ; but are more often due to 
the penetration of a fragment of a broken rib, or to a stab or gun- 
shot In the last two instances the heart is generally also involved. 
Signs, — Severe shock, haemorrhage, the position and direction of 
the wound, and subsequently symptoms of pericarditis. The 
prognosis is always very serious, death usually occurring either 
from the effused blood impeding the heart's action, or from peri- 
carditis. The treatment consists in absolute rest, the local applica- 
tion of cold, and if inflammation threatens, of leeches. Should the 
heart's action become seriously impeded by effused blood, serum, 
or pus, aspiration or ft'ee incision and drainage may be required. 
When there is an external wound it should be dressed anti- 
septically, the pericardium being sutured if practicable. 

Wounds of the heart, especially when they penetrate one of its 
cavities and particularly an auricle, are generally instantaneously 
fatal from shock or hsomorrhage. Remarkable exceptions, how- 
ever, occur, and patients have been known to linger for a few 
hours or a few days, or even to recover. Signs, — When not at 
once fatal, a wound of the heart is attended with great collapse, 
syncope, a fluttering pulse, and dyspnoea, and later with symptoms 
of pericarditis. The treatment is the same as that for a wound of 
the pericardium. Recently a wound of the heart has been sutured 
with partial success. 

Ruptu/re of the heart, though rare, occasionally occurs as the 
result of great external violence to the chest-walls, or of some 
sudden exertion on the part of a patient suffering from disease 
of the heart's substance. Death is as a rule almost instantaneous. 

3. Wounds of the large blood-vessels, as the aorta or vena 
cava, are almost invariably and immediately fatal, and require no 
further comment here. 

Complications of Injuries of the Chest, 

The chief complications attending injuries of the chest are : — 
1 , external haemorrhage ; 2, hsemothorax ; 3, pneumothorax ; 
4, emphysema ; 5, prolapse and hernia of the lung ; 6, pleurisy ; 
7, pneumonia; 8, haemopericardium ; 9, pericarditis; 10, medi- 
astinal abscess. 

I. External hsomorrhage in penetrating wounds of the chest- 
walls may come fVom :— (1), an intercostal artery ; (2), the internal 
mammary artery ; (3), a wound of the lung ; or (4), a wound of 
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the heart or one of the large vessels. Hteaiorrhage from an inter- 
costal or the internal mamraarj artery, though it may generally 
be known by the blood escaping in jets, is sometimes difficult to 
distinguish from haemorrhage from the lung. Haemorrhage from 
the heart or one of the large vessels is as a rule immediately fatal. 
TrmtmffU. — 1. An intercostal artery should, if possible, be tied ; 
otherwise pressure-forcej/s may be left on, or the artery with the 
periosteum may be separated from the lower half of the rib and 
then tied, or a portion of the rib may be excised. Where assist- 
ance is not at hand, the centre of a sheet of lint (wrung out of an 
antiseptic sohition) may be pushed into the pleural cavity and the 
hollow stuffed firmly with antiseptic wool. On drawing on the 
lint the artery will be compressed against the interior of the chest- 
wall, as shown in the accompanying diagram (Fig. 142). 2. The 
internal mammary in the four upper 
spaces can be easily tied ; in the lower 
spaces a portion of the costal cartilage 
must be first cut away. 3. When the 
bleeding is from the lung the patient 
must be placed at perfect rest on the 
injured side, and an ice-bag applied. 
Internally, lead and opium, gallic acid, 
hamamelis. or ergot, may be given. Some 
recommend the closing of the external 
wound and the application of a bandage 
to the chest, so that the blood may 

collect in the pleura, press on the lung, ^^^' 142.— Method, of cam- 
and thus stop the bleeding. Others have Slft:^^ A^; 
successfully exposed the lung by resecting l. Sheet of lint. r. r. Ribs, 
the ribs, and tied the bleeding vessel or w. Plug of antiseptic wool. 
vessels. Others, again, have stopped the 

hemorrhage by opening a vein and bleeding rapidly, so as to 
induce syncope and thrombosis of the bleeding vessel. 

2. Hsemothorax, or haemorrhage into the pleura, may occur 
either with or without an internal wound. It is, perhaps, most 
often due to a fragment of a broken rib penetrating the lung or 
wounding an intercostal artery. The signs are those of internal 
haemorrhage with rapidly extending dulness to percussion, absence 
of breathing sounds, bulging of the intercostal spaces, and increasing 
dyspnoea. It may be distinguished from pleurisy and pneumonia 
by coming on immediately after the injury, and by the absence of 
fever. Treatment, — Similar to that for haemorrhage from a wounded 
lung. Should the breathing become dangerously embarrassed the 
blood must be drawn off with the aspirator. Should suppuration 
occur the chest must be opened and freely drained. 

3. Fneiimothorax, or air in the pleura, is generally the i-esult 
of a wound of the lung by a fragment of a broken rib. It is 
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attended with more or less collapse of the lung, and may be kuowu 
by tympanitic resonance, absence of breathing sounds, or amphoric 
breathing, metallic tinkling, bulging of the intercostal spaces, and 
increasing dyspnoea. When combined with hsBmothorax or with 
pleuritic effusion, the lower part of the chest will be dull to per- 
cussion, and a splashing sound on shaking the patient (stuxussian) 
may be heard on auscultation. The air is usually absorbed as 
soon as the wound of the lung heals, but should the breathing 
become seriously affected, it may be removed with the aspirator, 
or allowed to escape through a cannula left in the chest and 
protected by an antiseptic gauze dressing. 

4. Emphysema, or air in the connective-tissue spaces, is some- 
times called surgical emphysema to distinguish it from the medical 
affection of the same name in which the air-cells of the lung are 
dilated. It is generally due to a wound of the lung combined with 
a laceration of the parietal and visceral layers of the pleura, and 
is a very frequent complication of fractured ribs. The air either 
escapes into the pleura at each inspiration, and thence during 
expiration is forced through the parietal layer into the subcu- 
taneous connective tissue, or it passes, if there are adhesions 
between the two layers of the pleura, directly from the lung into 
the subcutaneous tissue. More rarely it is due to a rupture of the 
lung without injury of the pleura, the au* then escaping at the root 
of the lung into the posterior mediastinum, and thence into the 
connective tissue of tlie neck and arms. More rarely still it may 
occur without a wound of the lung, or even without a wound of 
the pleura. Si^Tis, — The emphysema, though usually limited to 
the seat of injury, may extend somewhat widely around it, and in 
rare instances has spread over the whole body. It gives rise to an 
ill-defined flattened swelling unattended with signs of inflammation 
and unaltered on inspiration and expiration. On pressing on the 
swelling a peculiar crackling sensation is experienced, like that of 
rubbing the hair between the fingers. Treatment. — A pad and 
bandage is all that is usually necessary, but should the air instead 
of becoming absorbed extend so widely as to interfere with 
respiration, a puncture or two must be made to let it escape. 

5. Prolapse and hernia of the lung. — Prolapse of the lung 
occasionally occurs through a wound in the chest- wall. It should 
be returned by gentle pressure, the wound being slightly enlarged 
if necessary, and then sutured to prevent a fresh protrusion. If 
the prolapsed portion has become adherent and congested it may 
be removed by the knife or ligature, taking care not to break down 
the adhesions of the visceral layer of the pleura to the chest- wall 
and so open the pleural cavity. Hernia of the lung, or pneumocele, 
is sometimes met with after a penetrating wound of the chest has 
cicatrized, or even when there has been no wound of the skin, but 
rupture of an intercostal muscle and the underlying pleura. Its 
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most common situation is in the fifth or sixth intercostal space, 
but it has been met with at the root of the neck after injury to the 
apex of the pleura. It forms a soft, crepitant, resonant, rounded 
swelling, which can be made smaller by pressure, and generally 
becomes more prominent on forced expiration or coughing. On 
listening over it a harsh vesicular murmur is heard. The treatment 
consists in protecting it with a properly-shaped pad or leather shield 
moulded to the part. 

For an account of such complications as Pleurisy^ Empyema^ 
Pneumonia, Hcemopericardium, Pericarditis^ and Mediastinal 
Abscess, a work on Medicine must be consulted. 

Operations on the chest. — Tapping the pleui-a should be done 
when the efifusion is serous, without admitting air, with the 
aspirator. The spot usually selected is the sixth intercostal space 
in the mid-axillary line, or such other spot at which fluid is shown 
to be present by the exploring syringe. The needle or trocar 
and cannula of the aspirator is then thrust into the pleural cavity. 
The fluid should be allowed to escape slowly, and its flow stopped 
for a minute or so if coughing occurs. The instrument must be 
withdrawn should any blood i>ecome mixed with the fluid. The 
wound should be closed with a pad of antiseptic gauze. 

Incinon and drainage of the pleura may be required for empyema, 
the removal of putrid clots, *fec. The incision may be made in the 
sixth intercostal space in the mid-axillary line, or in the ninth 
or tenth apace in a line with the angle of the scapula. Before 
operating it is a good rule to make sure of the presence of pus by 
puncture with an exploring syringe, and make the incision at the 
spot where it is found. An ansesthetic should be given, and a 
careful dissection made between the ribs down to the pleura, or a 
director may be thrust through the muscles into the pleural cavity 
and the wound suflSciently enlarged by passing a dressing-forceps 
along the director and forcibly opening the blades. A drainage- 
tube should then be inserted. The pleura had better not be washed 
out, since during this procedure sudden death has occurred. Even 
when foul the pus will usually become sweet in a few days after 
free drainage has been established. If the space between the ribs 
is insufficient a piece of a rib may be excised after first separating 
the periosteum from both surfaces with a raspatory so as not to 
wound the intercostal artery. The wound should be treated 
antiseptically, and if pus again collects a counter-opening may be 
made, but this is seldom advisable or necessary. 

Thoracoplasty or Estlander' 8 operation consists in removing a por- 
tion of several of the ribs, for the purpose of allowing the chest- 
walls to fall in, in cases of empyema where, after the pleura has 
been drained, the lung in consequence of adhesions does not 
expand. An incision three or four inches in length may be made 
obliquely downwards and inwards over the side of the chest, just 
w. D D 
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in front of the latissimus doi-si, across the ribs the portions of 
which it is intended to excise. The edges of the wound being 
retracted to expose the ribs an incision is next made through the 
periosteum along the course of each rib for the required distance, 
the periosteum separated with a raspatory from both the outer and 
inner surface, and the rib then cut through with the saw or bone 
forceps at each end of the incision, the soft parts being protected 
by a spatula passed beneath the rib. If the pleura is greatly 
thickened a portion of the parietal layer may be out away and the 
visceral layer then scraped so that it may adhere to the skin and 
muscles in the flaps {Schede's operation). If the lung is bound 
down by the greatly thickened visceral pleura this may be dissecte^I 
off so as to allow the lung to expand (pulmonary decortication). 

Pneumotomy, or incising the lung, may be required for the 
purpose of opening an abscess or hydatid cyst, or of draining a 
gangrenous, phthisical, or bronchiectatic cavity, or for removing a 
foreign body. An incision is made down to the pleura, a portion 
of the rib being excised ; if no adhesions exist the lung is then 
sewn to the pleura by stitches passed deeply by means of Hngedom's 
needles. The wound is then plugged with iodoform gauze. After 
a few days, when adhesions have formed, a trocar and cannula 
connected with an aspirator is thrust into the cavity in the lung, 
the wound made by the cannula enlarged by dressing-forceps and 
a drain-tube inserted. The patient should not be placed on his 
sound side during the operation lest the fluid, in the case of a 
cavity communicating with a bronchus, pass through the opposite 
main bronchus into his sound lung. 

Pneutnectomy, or excision of a portion of the lung for localized 
tubercle, has been successfully accomplished in a few cases. The 
pleura having been fllled with aseptic air to cause collapse of the 
lung, is opened, the collapsed lung transfixed below the disease 
with a blunt needle armed with aseptic silk, the silk tied, and the 
lung cut away above the ligatures. This operation seems hardly 
justifiable, since when the disease is sufficiently localized to permit 
of removal, it is probably amenable to medical treatment Excision 
of a portion of lung for malignant growth, except when the growth 
invades the lung from the chest wall, can seldom be required, in 
that primary malignant disease of the lung in a sufficiently early 
stage is seldom diagnosed. 

Tapping the pericardium. — In a large serous effusion the heart 
is in the upper part of the pericardium, the puncture, therefore, 
should be made with the aspirator or a simple hollow needle (West) 
in the fifth intercostal space in the left nipple line or immediately 
to the left of the sternum. In purulent eflusions the puncture 
should as a rule be made in the third intercostal space in the left 
nipple line, but it may have to be made in other situations as the 
pus is often contained in pockets. Dr. West has had -to make it 
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even to the right of the sternum. Care should be taken uot to 
injure the internal mammary or an intercostal artery, and not to 
thrust the needle through the left pleura or too deep lest the heart 
be punctured. . 

Incinon and drainage of the pericardium may be required for 
pus in its cavity. An incision about two inches long should be 
made along the upper border of the fifth or sixth rib, beginning 
one inch from the sternum. When the pericardium is reached it 
should be freely opened, a drainage-tube inserted, and antiseptic 
dressings applied. 

INJURIES OF THE ABDOMEN. ^ . 

Contusions of the abdominal wall, especially when due to a c^^^**^ 
sharp or sudden blow or a severe crush, should always be regarded x^'-r^^^^ 
as serious, as they may be complicated by grave internal injuries. 
Thus, the peritoneum may be lacerated, one of the viscera ruptured, 
or a large blood-vessel injured and blood extravasated into the 
peritoneum or subperitoneal tissue ; whilst among the minor com- 
plications may be mentioned rupture of the rectus or other muscle 
of the abdominal wall accompanied by blood-effusion {hcBtnatoma) 
and possibly followed by suppuration and abscess. Even where 
no injury to a viscus has been sustained, a contusion of the 
abdomen is nearly always attetided with shock which may be 
severe, and in some instances has been fatal, probably from injury 
to the solar plexus. The signs of a simple contusiou are pain, 
ecchymosis, tenderness and swelling, with a varying amount of 
shock. A ruptured rectus will be indicated by pain on putting the 
muscle into action, t.e., by asking the patient to raise himself from 
the recumbent position without the use of his arms, and the 
presence of a gap, and later of a swelling from the effusion of 
blood. A blood-tumour will be known by its sudden occurrence, 
and absence of signs of inflammation. Treatment, — The abdomen 
should be carefully examined, and any symptoms that may point 
to injury of a viscus carefully weighed. If the conclusion is come 
to that probably no serious injury has been sustained, the patient 
should still be treated cautiously, since it is impossible at first to 
saj that such is not the case. Thus, he should be placed at 
absolute rest in bed, fomentations applied to the abdomen and hot 
bottles to the extremities, and small doses of opium given internally 
if there is much pain ; whilst for precaution's sake for the first 
twelve or twenty-four hours nothing should be given by the mouth 
or only small quantities of iced milk. On the other hand, if the 
balance of evidence is in favour of some serious lesion being present, 
it is better to make an exploratory incision than to wait till 
peritonitis has been set up, when any interference will probably be 
too late. Where there is rupture of the rectus the parts should 
be approximated as much as possible by position. If a blood- 
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tumour fonns, cold should be applied, but it should on no account 
be opened unless suppuration occurs, as the blood will nearly 
always in time be absorbed. 

Laceration of the peritonemn may occur from a blow or 
crush of the abdomen without injury of the viscera, and may be 
complicated when a large vessel has been ruptured by extravasation 
of blood into the peritoneal cavity or sub-peritoneal tissue. There 
are no special signs of this injury ; but restlessness, a sensation 
of sinking, yawning, an anxious countenance, coldness and 
blanching of the surface when complicated by hemorrhage, with 
an absence of vomiting and often of pain, are said to indicate it. 
Peritonitis nearly always quickly supervenes. Treatment — Like 
that of peritonitis. 

Suppuration and abscess may follow on any injury of the 
abdominal walls, or extravasation of urine ; or may be due to the 
breaking down of a blood-tumour or syphilitic gumma, or to 
disease of the bones forming the walls of the abdomen or pelvis. 
The suppuration may be acute or chronic, superficial or deep. 
When deep it is very apt to be difiiise, and extend along the 
muscular planes or between the peritoneum and transversal is. 
When superficial, except as the result of extravasation of urine, it 
is generally circumscribeil and often confined to the sheath of the 
rectus. Signs. — The acute form is attended with the general and 
local symptoms of inflammation, followed by those of suppuration, 
and subsequently, by the signs of an absce^ss. In the chronic 
form there will probably be no constitutional signs ; but a localized 
swelling, either superficial or deep, will generally be present in 
which fluctuation may be detected. Treatment, — E^rly and free 
evacuation of the pus. 

Bupttire of the yiscera. — The rupture of an abdominal 
viscus is always a most serious accident, and one which is frequently, 
though not invariably, fatal. 

Cause. — Generally a severe crush of the abdomen, as between 
the buffers of railway cars ; or a kick or blow, or the passage of a 
wheel over the abdomen. 

Pathology. — Any of the viscera, except perhaps the pancreas, 
may be ruptured ; but the liver, intestines, kidneys, and bladder 
are those most frequently injured. In rupture of the liver or 
spleen severe haemorrhage into the peritoneal cavity, followed by 
peritonitis, ensues, unless the peritoneal covering escapes rupture, 
when no blood is extravasated. In rupture of the stamaehj gall- 
bladdery or intestines their contents escape into the peritoneal 
cavity, setting up rapidly-fatal peritonitis, though in the case of 
the stomach and gall-bladder the more immediate danger is death 
from shook. Rupture of the intestine usually occurs where the 
duodenum joins the jejunum. The large intestine is rarely 
injured in consequence of its protected position. Rupture of the 
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kidney is a less fatal accident, as the organ lies well behind the 
peritoneum; but when the crush is severe it may be attended 
with serious hemorrhage or the organ may be completely pulped, 
the capsule torn, and the peritoneum involved. It is liable to be 
followed by perinephritic abscess, peritonitis, or cystitis from 
retained clots and nephritis of the opposite kidney from extension 
of the septic inflammation up the ureter. In rupture of the ureter 
urine is extravasated behind the peritoneum. For rupture of the 
bladder, see Injuries of Pelvis. 

The signs of a ruptured viscus are often obscure, but great 
shock, extreme collapse, and intense localized pain, together with 
the history of a severe crush of the abdomen, point to such an 
injury having occurred. Beyond a surmise that one of the viscera 
has been injured, it may be quite impossible to localize the 
mischief. The following signs, however, may serve to indicate the 
probable nature of the lesion ; thus — 1. In rupture of the liver 
there may be pain in the right hypochondrium, perhaps a fracture 
of the ribs over the liver, symptoms of internal haemorrhage, 
increase of the hepatic dulness in consequence of blood-extravasa- 
tion, and later, peritonitis, jaundice, and very occasionally 
diabetes. When the rupture is slight, or the peritoneal covering 
is not torn, the injury may remain unsuspected and the patient 
recover. Or after a few days the peritoneal covering may give 
way and peritonitis ensue. 2. In rupture of the spleen the signs 
are similar, save that the pain is referred to the left side, and 
there may be increase of the splenic dulness, and perhaps fracture 
of the ribs in that region. 3. Rupture of the stotnach is attended 
with extreme collapse, intense pain in the region of the stomach, 
free gas in the peritoneal cavity and hence loss of liver-dulness, 
and if not rapidly fatal, with vomiting of blood, followed by 
peritonitis. 4. In rupture of the gall-bladder there is pain in the 
region of the liver, followed by localized or general peritonitis, and 
if the patient survive by distension with fluid of the peritoneal 
cavity and great emaciation ; on puncture, a bile-stained fluid is 
withdrawn. 5. In rupture of the intestines, in addition to the 
collapse and intense pain radiating over the abdomen, there may 
be pain on pressure, board-like hardness and rigidity of the 
abdominal parietes, absence of abdominal breathing, tympanites 
with loss of liver didness, vomiting, first of the contents of the 
stomach, then of bile, and then of altered blood ; and later blood 
in the stools ; increased tympanites with dulness in the flanks ; 
and, still later, peritonitis. 6. When a kidney is ruptured there 
will probably be a history of a blow or other injury of the loin, 
increased frequency of micturition, blood in the urine, often in 
large quantities, severe pain, increased on pressure over the kidney, 
signs of bruising in the lumbar region, increased dulness or 
distinct swelling iu the region of the kidney, retraction of the 
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testicle, and sigus of iuternal bfieuionbage aud marked &hock 
when the laceration is severe ; later there may be evidence of 
distension of the bladder with clots or urinary extravasation in 
the loin, pus in the urine, and signs of deep seated suppuration 
(perinephritic abscess) or peritonitis, or symptoms of septic 
nephritis of the opposite kidney. 7. Knpture of the ureUr may 
give rise to a fluctuating retroperitoneal swelling containing urine, 
and blood will probably appear in the urine in a few days. 

Treaimfnt — Whatever the nature of the injury, if there are 
signs of severe internal hcBmorrhage laparotomy should be done, 
and an attempt made to stop the bleieding. In rupture of the 
liver the abdomen should be opened, the rent in the liver sutured, 
or, if this is impossible, plugged with iodoform gauze, the end of 
the gauze being left as a drain in the laparotomy wound. In 
rupture of the spleen the immediate removal of the organ is 
probably the best way of preventing death from htemorrhage. In 
both injuries stimulants for rousing the patient from his collapse 
should be carefully avoided. In rupture of the stomach or 
intestines the abdomen should be opened, the rent sewn up by 
Lembert's sutures, and the peritoneiEd cavity thoroughly cleansed 
by inigation with warm, weak boracio solution, or sterilized 
water. If the rent is not readily found, insufflation with air may . 
reveal it. Subsequently the patient should be kept under the 
influence of opium if there is much pain, and nothing whatever be 
given by the mouth for the first twelve to twenty-four hours. 
Nutnent enemata and stimulants, if the strength flags, should be 
administered. In rupture of the kidney the patient should be 
placed at perfect rest and given ergot, hazeliue, or gallic acid to 
restrain haemorrhage, the loin strapped if there is much pain, 
the bladder washed out if filled with clots or a median cystotomy 
performed. If the bleeding is severe an incision in the loin or 
nephrectomy may become necessary. The swelling following 
rupture of the nret^ should be laid open and the ureter sutured 
as described under Waunds of (he ureter (p. 426). This failing, 
nephrectomy will be required. 

Wounds of the abdomen may be divided into the penetrat- 
ing and non-penetrating, according as they do or do not involve 
the peritoneal cavity. Whilst ascertaining this point, the strictest 
antiseptic precautions should be observed. 

Non-penetrating wounds should be treated like wounds in 
other situations, especial care, however, being taken to establish a 
good drain, as should they extend deeply they are apt to be com- 
plicated by effusion of blood or suppuration in the sub-peritoneal 
tissue. They are liable to be followed by ventral hernia. 

Penetrating wounds are such as involve the peritoneal 
cavity. They may be divided into the following:—!. Simple 
penetrating wounds without injury or protrusion of the viscera. 
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2. Penetrutiug wounds with injury, but without protrusion of 
the yiscera. 3. Penetrating wounds with protrusion, but without 
injury of the viscera. 4. Penetrating wounds with both protrusion 
and injury of the viscera. 

I. Simple penetrating wounds without injury or pro- 
truaion of the viscera. — When the wound is large there will 
usually be no difficulty in ascertaining the fact that the viscera 
have escaped injury. If, however, the wound is very small — a 
mere puncture, or made obliquely, it may be difficult or impossible 
to eay whether any injury to the viscera has been done, or, indeed, 
whether the abdominal cavity has been penetrated. In such a 
case it has hitherto been taught that the wound should on no 
account be probed for the purpose of settling the point, but the 
patient treated as if the wound had penetrated and had not 
injured the viscera If all antiseptic precautions are taken, how- 
ever, it is safer to thoroughly explore the wound, by enlarging it 




Flo. 143. — Section of intestine Fio. 144. — Intestine united bj 

united by Lembert's suture. Lombert's suture. 

if necessary, so as at once to ascertain whether it has penetrated 
the peritoneum, and whether the viscera have escaped injury, and 
not to wait till the diagnosis is settled by the onset of peritonitis. 
Where there are signs of internal h»morrhage no surgeon would, 
1 presume, hesitate to search for the bleeding vessel. Treat- 
ment — The wound should be covered with antiseptic gauze, whilst 
the skin around is being rendered aseptic (see p. 106), then the 
wound if large should be thoroughly cleansed with weak boric 
acid lotion (2 per cent), and brought together by three rows of 
sutures, the peritoneum being 6r!it united with fine silk sutures, 
then the muscles and aponeurosis, and finally the skin with 
fishing-gut sutures. In the case of punctured wounds it has 
usually been the custom to merely close ttiem and apply some 
antiseptic dressing. It is better practice, liowever, after having 
rendered the skin around aseptic, to enlarge them, and, having 
ascertained that the viscera have escaped, to treat them as 
described above. In any case the patient should be placed at 
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absolute rest iu bed and fed by the rectum or by small quantities 
of iced milk for the first few days. Many surgeons would give 
opium in small doses ; but it is not necessary unless there is pain. 
Should peritonitis supervene it must be treated as described imder 
that head. 

II. Penetrating wounds with injury, but without pro- 
trusion of the viscera. — When the wound is large, and the 
injiu-ed viscus can be seen, the nature of the injury will probably 
be obvious. When, however, the wound is small, unless there be 
an escape externally of gas, faeces, bile, urine, or the contents of 
the stomach, there are no primary signs, with the exception 
perhaps of emphysema about the wound, absolutely diagnostic of 
a viscus having been injured. Intense pain and extreme collapse, 
if present, no doubt point to such an injury having probably 
occurred ; but both pain and shock are so variable as really to 
afford little guidance. Later the presence of free gas in the 
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Fio. 145. — Iiite8tine with Hal- Fio. 146. — Czeroy-Lembert wuture. A. Peri- 
HtAi(X'» sutures applied. toneal ; b. Muscular ; and c. Mucous coaIh. 

i>. Mucous stitch, k. Lembert stitch. 

peritoneal cavity and the escape of blood from the anus would 
make it highly probable that the intestine had been wounded. In 
a doubtful case of wound of the intestine the rectum may be 
inflated with hydrogen by Sennas rubber balloon. If the gut is 
wounded the gas will escape through the rent into the peritoneum 
and thence through the external wound, where it will ignite on 
applying a light, thus settling the diagnosis. In a doubtful 
wound of the stomach this viscus may be inflated by a tube passed 
through the mouth. The tympanites will be confined to the 
stomach if that viscus is sound, or spread to the rest of the 
abdomen and efface the liver dulness if it is injured. Any of the 
viscera may be implicated ; but wounds of the liver, gall-bladder, 
spleen, and stomac^h, are much less common than wounds of the 
intestine. The danger to be apprehended is hcemorrhage in the 
case of the liver or spleen, extravasation in the case of a hollow 
viscus, and in all, peritonitis. The amount of extravasation will 
depend upon the size of the wound, and whether the viscus was 
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distended or empty at the time of injury ; when the wound is a 
mere puncture, there may be none. If the extravasation is but 
slight, or escapes externally through the wound in the parietes, 
it may l)e cut off from the general peritoneal cavity by a local 
peritonitis, and the patient recover. An extensive extravasation 
is nearly always followed by diffuse septic peritonitis, which, 
imless surgical measures are 
undertaken, will certainly prove 
fatal in a few days. 

Treatment. — Before dealing 
with the injured viscus the 
stomach (supposing this to be 
intact) should be emptied by the 
syphon tube and the rectum and 
sigmoid by a warm salt and 
water enema. A subcutaneous 
injection of morphia and strych- 
uine should then be given, and 
saline solution infused into the 
rectum or veins if there is great 
shock. The patient should be 
then well wrapped up in blankets 
and the operation, if possible, 
performed on a hot-water bed. 
The skin of the abdomen having 
l>een rendered aseptic and the 
external wound cleansed the 
surgeon may proceed as follows : 
— 1. If the wound in the parietes 
is extensive, the injured viscus, 
supposing it to be the stomach or 
irUestinef should be drawn gently 
through the aperture, packed 
round with aseptic sponges or 
gauze to protect the peritoneal 
cavity from contamination, and 
the wound of its coats united by 

Lembert's(Fig8. 143, 144)orHalsted's(Fig. 145) sutures. Should the 
intestine be torn completely across, its continuity should be restored 
by one of the forms of circular enterorrhaphy. If its coats are much 
lacerated, the lacerated portions should be first excised. Modern 
methods have so reduced the time required for restoring the con- 
tinuity of divided intestine that only in exceptional cases should the 
patient's general condition render it necessary to draw the injured 
gut into the wound, stitch it to the parietes, and make an artificial 
anus. In gunshot wounds of the intestines Senn's inflation method is 
useful in determining if there be one or more wounds. The rectum 



Fio. 147. — To show the ridge on the 
inner wall of the gut after circular 
enterorrhaphy by the Czemy-Lembert 
suture. This ridge may much dimi- 
nish the calibre of the tube. (St. 
Bartholomew's Hospital Museum, 
No. 2040/).) 
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is first iuflated and the lowest wound detected by tbe escape of 
the gas. This wound is then sutured, the inflation repeated, and 
the gas extends up to the next wound, and so on. If the liver 
is wounded an attempt may be made to unite the peritoneal 
surface by sutures, or if the wound is deep it may be plugged 
with iodoform gauze and the wound in the parietes left partially 
open for the purpose of drainage and the subsequent removal of 
the plugs. If the gatl-hiadder is penetrated the wound, if small 
and clean cut, should be sewn up, or the edges of the wound if 
lacerated stitched to the abdominal parietes, or if this is imprac- 
ticable, the gall-bladder removed. If the tplem is injured 
extirpation of the organ appears to be the best method of 
arresting the otherwise fatal haemorrhage. After the wounded 
viscus has been treated in one or other of the ways described 
above, the infected portion of the peritoneal cavity should be 
thoroughly cleansed from all blood and other extravasation with 
aseptic sponges and perchloride of mercury lotion (1 in 2,000), 
and left quite dry ; but irrigation of the whole peritoneum should 
not be practised, as such a procedure is liable to distribute the 
infection and increases the danger of shock. If the extravasation, 
however, has been extensive, then irrigation with hot sterilia^ 
water, sedt solution (3j to Oj), or boric acid solution (2 per cent.) 
is essential, and must be thoroughly done, the irrigator being 
passed in every direction, especially into the pelvis, the loins, 
and the pouches behind the stomach, and the flushing continued 
till the fluid runs away quite clear. The wound in the parietes 
may^then be closed as after a simple penetrating wound ; or if it 
remains doubtful how far the cleansing has been successful, a 
Keith's drain-tube or a roll of iodoform gauze surrounded with 
gutta-percha tissue, should be inserted, and the wound in the 
parietes left partially open. 2. If the wound in the parietes is 
small it may be enlarged, and the wounded viscus treated as 
described above, or if more convenient, the abdomen may be 
opened in the middle line. The general treatment consists in the 
administration of small doses of opium if there is much pain ; 
abstinence from all nutriment taken by the mouth for the first 
day or so, and subsequent feeding with small quantities of iced 
luilk, i&c, and the employment of nutrient enemata. Absolute 
rest is imperative. Should peritonitis supervene, it must be 
treated as described under that head. 

Method of uniting wounded intestine, — If the wound is small (a 
mere puncture) it was usually taught that no suture was required, 
since the mucous membrane would protrude, block up the woiuid, 
and prevent extravasation until the wound had healed by inflam- 
matory exudation from the peritoneal surface. Gross's experiments 
on dogs show, however, that the protrusion of mucous membrane 
is not always sufficient, even in minute wounds, to prevent the 
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escape of faecal matter. It is therefore better in all easels to isow 
up the wound, however small. This is now usually done by 
interrupted sutures, about ^ inch apart, the two peritoneal 
surfaces being placed in contact. The sutures are best applied 
by Lembert's or Halsted's method, as shown in the accompanying 
diagrams (Figs. 144 and 145), but the suture should pass not only 
through the peritoneal and muscular coats, as originally practised 
by Ijcmbert, but also, as advised by Halsted, through some of the 
firm fibres of the submucous coat, so as to ensure a better hold. 
The mucous membrane must not be included, since if this is done 
there is danger of peritonitis from leakage along the thread. Fine 
round sewing needles, straight or curved, should be used. The 
sutures, which may consis6 of fine China twist, should be intro- 
duced about two lines from the edge of the wound and brought 
out at the margin of the serous coat, and then passed in the same 
manner on the opposite side (Figs. 144, 145). If, however, the 
edges are lacerated the sutures should be introduced further from 
the wound, and brought out a good line from the margin, so us not 
to include the bruised tissues. Sufficient sutures should be passed 
to ensure the parts being everywhere in apposition, and should not 
be tied too tightly, lest gangrene, the commonest cause of non- 
union, ensue. One or more stitches should be inserted beyond 
each end of the wound so as to ensure complete closure at these 
spots. The peritoneal surfaces thus placed in contact unite by 
adhesive inflammation. The sutures either remain encysted, or 
ulcerate through the mucous membrane, and drop into the 
interior of the bowel. It is not safe to suture the wound — 
(1) when the wound runs longitudinally along the mesenteric 
aspect, inasmuch as gangrene of the part cut off from its vascular 
supply will inevitably ensue ; (2) when suturing would reduce the 
lumen of the gut to less than half its normal size ; (3) when there 
is much bruising of the gut ; (4) when there are several wounds 
close together. In such cases the injured portion of the intestine 
should be excised and the two ends united by some form of circular 
enterorrhaphy, or a lateral anastomosis may be formed. 

Ciroular enterorrhaphy is the union of the ends of the 
completely divided intestine with the peritoneal surfaces in contact 
by a row of sutures around the circumference of the bowel. The 
Lembert method of a single row and the Czerny-Lembert method 
of a double row have in recent years usually been employed. In 
the Czerny-Lembert method the deep row is continuous, and passes 
through the mucous membrane only (Fig. 146), or all the coats ; 
the superficial row is interrupted and sero-muscular. The objec- 
tions to these methods are — (1) The great number of sutures 
required, and hence the length of time consumed in the operation 
— a serious drawback in abdominal cases ; (2) the danger of extra- 
vasation at the mesenteric attachment where the peritoneal layers 
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Fio. 148. — Maunsell's method of circular enterorrbapby. A b c. Peritoneal, 
muscular and mucous coats, f. Mesentery, d d. Temporary sutures uniting 
proximal and distal portions of divided intestine, and passed out tbroagh 
longitudinal slit made in the proximal or larger segment of the intestine. 



Pio. 149. — Maunseirs metbod of circular enterorrbapby. o. The interior of the 
distal portion. H. Tbe interior of the proximal portion of the bowel. 



Flo. 150.— Maunsell's method of circular enterorrluipby. o. Tbe distal iK>rtion. 
H. The proximal portion of the intestine, a. The needle in transit. 




Flo. 151. — Maunsell's metlio<l of circular eiiterorrhapby. Appearance of intes* 
tine at completion of oiMjration. o. Distal portion, h. Proximal portion of 
intestine. 



Digitized by 



Google 



WOUNDS OF THE INTESTINE— ENTERORRHAPHY. 413 

separate to enclose the gut in consequence of the suture missing the 
moscuiar coat ; and (3) the formation of a ridge on the inner surface 
of the gut which may seriously diminish the lumen of the tube and 
lead to stricture (Fig. 147). Many, therefore, employ Maunsell's, 
UUman's, Paul's, or Senn's method of suture ; a continuous suture 
supported by Mayo Robson's decalcified bone bobbin ; or in place 
of sutures unite the ends by means of Murphy's button. Others, 
instead of end to end union employ the lateral approximation method 
by Senn's plates, Murphy's button, or Halsted's method of suture. 




Pio. 152. — Paul's bone-tabe, with doable silk ligature for forming traction thread 
fixed to holes in the tube at 3 3. 1. Distal end perforated, with holes for 
sewing to boweL 2. Needle. 

Before any of these methods is undertaken the wounded intestine 
should be gently drawn out of the wound in the abdominal 
parietes, packed round with aseptic sponges or gauze to prevent 
further soiling of the peritoneum, the fsecal contents allowed to 
escape from the proximal end and both ends clamped a few inches 
above and below the injured spot to prevent more faeces escaping. 
Makiu's clamp may be employed or a piece of fine rubber tube 




Pio. 153. — Got ready for inTagination in Paul's method of enterorrhaphy. 
1. Proximal end of gat, with tube sewn in. 2. Distal end, with traction 
thread (3) passed through its wall. 

may be passed through a small incision in the mesentery and tied 
sufficiently tightly to prevent any further faecal escape. If the 
clamp or tube is not at hand the bowel may be clamped by a large 
safety pin. The intestine is now purified with antiseptics, and is 
ready for imiting. The upper or proximal end of the intestine 
may be known by applying a little common salt to the peritoneal 
coat as this causes an ascending peristalsis. 

MawMeWi method, — Bring the two ends of the divided bowel 
together by two temporary sutures passed through all the coats, 



Digitized by 



Google 



414 INJURIES OF REGIONS. 

one suture at the mesenteric attachment-, the other opposite. The 
mesenteric suture should close the little triangle where the mesen- 
tery is reflected from the gut. Leave the long ends of the sutures 
intact. Pass them up the lumen of the proximal portion of the 
bowel and out through a longitudinal slit previously made in its 
wall opposite the mesentery, and about an inch from its cut end 
(Fig. 148). Draw on the sutures, and the distal end g (Fig. 149) 
will be invaginated into the proximal end h, and thence pulled out 
of the longitudinal incision in the wall of the proximal portion H. 
From Fig. 149 it will be seen that the serous surface of the two 




Flo. 154. — Condition of paita in Paul's method of enterotrhaphy when opera- 
tion is completed. 1. The intussuscipiens. 2 2. Lenibert's sutures. 

portions are in accurate apposition all round. Whilst an assistant 
holds up the intestine by the temporary sutures, drawing them 
gently apart so as to render the lumen of the invagination an 
oval slit, pass a straight needle armed with fine silk across the slit 
a quarter of an inch from the cut ends through the whole thickness 
of the four walls of the intestine (Fig. 150). Hook up the suture, 
divide it and tie each half. In this way twenty sutures can be 
passed in ten transits of the needle. When sufficient sutures have 
been applied, cut short the temporary sutures and reduce the 




FiQ. 15.5. — Section of parts shewn in Fig. 154. 1. Bone-tube. 2. Traction 
thread cut short. 8. Proximal end of bowel. 4. Distal end iuTaginated. 

invagination by traction on the two portions of the gut and close 
the longitudinal slit by a continuous Lembert suture. On the 
completion of the operation the peritoneal surfaces are accurately 
in contact, and the knots are all inside (Fig. 151). Maunsell paints 
the wound with Wolfler's mixture of alcohol, glycerine and colo- 
phonium, and dusts it with iodoform. The chief objection to the 
method is the infliction of the longitudinal wound. 

Ul/man*8 modification of MaunselFs vvetliod consists in passing 
a hollow bobbin of decsdcified bone, potato or carrot with a 
circular groove cut round its middle^ inta the inner tube of the 
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iotestine invaginated and brought out through the longitudinal 
riit in the proximal portion (see Fig. 150), and in then tying a 
silk ligature round the two tubes, the ligature being prevented 
from slipping bj the groove in the bobbin. The intestine with the 
bobbin is now retracted and the lateral incision closed. This 
method greatly decreases the time occupied in suturing the two 
tubes together. 
PctftTs method. — Insert a Paul's decalcified bone-tube, to which 
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Fio. 156. Pio. 167. 

PloP. 156 and 157.— Senn's luethod of circular enterorrhaphy. r. Rubber ring. 
s. Continuous suture, x. Mesentery. Rs. Retaining suture. The margin of 
intestine, 1. in Fig. 156, is shown turned in at 1.1. in Fio. 157. 

is attached a needle and double silk ligature to form a traction 
thread (Fig. 152), into the proximal end of the intestine; sew 
this end of the intestine to the tube, closing the triangular interval 
at the mesentery. Pass the needle and traction thread through 
the lumen of the distal portion of the intestine, and bring it out 
through the wall three inches down (Fig. 153); unite the cut 
ends of the bowel by continuous suture ; draw on the traction 
thread, and thus invaginate the upper into the lower portion, 
beginning the invagination immediately below the line of union ; 
fix the invagination by Lembert's sutures (Fig. 154). Pull the 
traction thread tight ; cut it off, and allow the ends to pass back 
into the bowel. The condition of the parts at the end of the opera- 
tion is seen on section in Fig. 155. The bone-tube is disintegrated 
and passed ]>er anum. 

Senn's modification of Jobnt's met/tod of cirndar t^Un'orrhaphy. — 
Line the lowerendof the upper portion of the lx)wel withasoft pliable 
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rubber ring half an inch wide, made by stitching together the ends of 
a rubber band by two catgut sutures. Fix the ring by sewing its 
lower margin with a continuous catgut suture to the cut end of the 




Pio. 158. — Mayo Robson's method of aniting divided intestine ; application of 
8erou8 Btitch to distal half of gut before beginning the mocoos stitch ; the 
bobbin not yet inserted. 

bowel ; the ring prevents bulging of the mucous membrane and 
causes the end of the bowel to slightly taper, and thus aids its 
subsequent invagination (Fig. 156). Pass two catgut sutures 
with a needle at each end from within outwards through the 
upper margin of the ring and all the coats of the bowel, one 
suture near the mesenteric, one near the convex surface of the 
bowel. Pass the other end of the sutures through the peritoneal 
and muscular coat of the distal portion of the bowel about a third 
of an inch from its cut margin. Whilst an assistant draws on the 
four ends of the two sutures turn in the margin of the upper end 
of the distal portion of the gut evenly by the aid of a director, 




Fio. 159. — Mayo Robson's method of uniting divided intestine ; the bobbin 
in fitu ;Ithe mncons stitch nearly completed. 

and at the same time invaginate the ring-lined proximal portion 
of the intestine into the distal portion (Fig. 157) to the extent of 
the whole width of th-j ring. Tie the sutures only sufficieutlr 
tightly to prevent diainvagination. The two peritoneal surfaoe^i 
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are thus held iu close contact by the rubber ring. The intestinal 
contents, says Seun, pass freely through the lumen of the ring 
from above downwards, but escape from below is impossible, as 
the free end of the intussuscipiens secures accurate valvular 
closure. The catgut sutures fixing the ring are absorbed, and 
the ring, reconverted into a band, is passed per anura. The 
invagination sutures are believed by 
Senn to be removed by substitution 
on the part of the tissues. Hence 
the punctures of the bowel remain 
closed and extravasation is [)revented. 
Mayo RobsorCs method (Figs. 158 
and 159). — Take two curved sewing 
needles, one threaded with silk, one 
with catgut ; the former is for the 
serous surfaces, the latter for the 
mucous margins. Apply the serous 
suture continuously around the distal 
half first, and lay aside the threaded 
needle until the mucous edges have 
been approximated by carrying the 
mucous or marginal suture continu- 
ously round the distal halt of the 



A *» B 

Fio. 160.— Murphy's button. A. Male 
half. B. Female half. p. Spring 
flange. » s. Springs projecting 
through openings in hollow sUui. 
Part of the cap of the male half has 
been cut away at c to show circular 
spring which acts uii flange. The 
round holes in. the caps are for drainage. 




Fio. 161. — Method of applying 
"puckering thread" (6) prepara- 
tory to inserting the button. 
At a the method of applying 
the return stitch so as to close 
the triangular interval (c) at 
the reflection of the mesentery 
is shown. 



circumference.- Now insert the bobbin and continue the mucous 
stitch around the circle until the loose end of the catgut stitch at 
the starting point is reached, draw in the two ends of this stitch, 
tie and cut off short (Fig. 159). Finish the serous stitch in the 
same way. Both stitches are now buried, and only a line is seen 
where the union has been effected. 
Murphy 8 method of uniting completely divided intestine by an 
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anastomosis fnttton. — By this contrivance an end to end approxi- 
mation or a lateral anastomosis may be quickly accomplished 



Fio. 163. — Longitudinal section 
through a Murphy's button and n 
piece of gut, the free ends of M-hich 
bad been joined by means of the 
button after an enterectomy. The 
flection has been made to show the 
inechaniKm of the button. The 
specimen was taken from a M'oroan 
who died soon after the operation 
performed for strangulated femoral 
hernia. (St. l^rtholoniew's Hospital 
Museum, No. 2,040 ^>.) 

mesentery from the gut. lubei 



Fio. 162. — Murphy *8 button in situ 
from a patient who died twelve hours 
after an enterectomy. (St. Bartholo- 
mew's Hospital Museam, No. 2,040^.) 

without sutures. The button 
consists (Fig. 160) of two halves. 
The male half a has a spring 
flange p for keeping up pressure 
on the approximated intestine. 
The two springs s s, projecting 
through openings in the hollow 
stem, act as the male thread of 
a screw when the shauk is tele- 
scoped within the stem of the 
female half a The intestine 
having been clamped, as pre- 
viously described, pass the run- 
ning thread (Fig. 161) by the 
overhand stitch (b) round the cut 
end of the intestine, beginning 
and ending opposite the mesen- 
teric attachment One return 
stitch (a) should be taken at the 
mesenteric attachment to close 
the triangular interval (c) which 
exists at the reflection of the 
t one half of the button in the 
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end thus prepared, tighten the ruuniug thread so that the 
intestine is puckered up round the stem of the button, tie 
the ends of the thread and cut them short. Secure the other 





Fio. 16*. — Mnrphy's method of end to end approximation of dirided intestine. 
The male and female halves of the button arc secured in the ends of the 
divided gut by the "puckering threads," and ready to be pressed the one 
into the other. 



Fio. 165. 

Figs. 165 and 166. — Showing method of holding male half and female half of 
button for insertion. 

half of the button in a like manner in the other end of the 
intestine (Fig. 164). The method of holding the button during 
insertion is shown in Figs. 165, 166. Press the two halves 
together, and the peritoneal surfaces are held in close and 
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accurate contact. The appearance of the part after the operation is 
complete is well shown in Figs. 162 and 163. To prevent leakage it 
is essential that the whole of the mucous membrane should be 
inverted before the approximation is made, and great care should 



Via. 167. — Method of forming a lateral intestinal anastomosis by Senn's Itonc- 
platei* after complete division of the bt)wel. The divided ends of the gut 
closed by a continuous Lembert's suture, A A. 

l)c exercised in correctly passing the over-stitch on the mesenteric 
attachment lest the peritoneum escape the grip of the button. 
The great advantage of the operation is the rapidity and ease with 



Via. 108. Diagram of intestine united by Reim's plates. The arrow sbow^ 
tl»e way in which the contents of the bowel pass through the pUite»( ami 
incision in the wall of the bowel from the proximal into the distal ]K>rtion. 

which the union of the intestine can be effected. In the instances 
in which I have used the button, the operation took less than five 
minutes, juid was followed by uninterru}ited recovery. The dis- 
advantages are— 1 . That a large foreign body is left in the intestiue, 
where it may becomn a source of danger during its passage to the 
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rectum, and 2. That since the button frees itself by causing 
gangrene of the compressed portions of intestine, whilst the 
adhesion of the serous surfaces occurs outside the grasp of the 
in:itrumcnt there is {lerhaps a nsk of the gangrene spreading too 
far and of perforation or non-union. However, whilst condemned 
by some surgeons the method is highly spoken of by others. I 
have myself the highest opinion of it. 

Lateral anastomosis of the intestine after complete division 
or excision of a portion may bo done by Senn's plates^ Murphy's 
button, or by Halsted's method of suture. 

Sfnn^s mft/uMl (»f lateral apprfjximntion. — Iuva<;inate tlie divided 



Fio. 170. 
Fio. 169. 



Fig. 169. — A Senn's *lecalcifieii Uone-plate threailed ready for use. A fine 
china silk suture with a K»op at one end, the sixe of the aperture in the 
plate, 18 passed throuf^h one of the nuture holes, and to this loop the three 
other sutures pasted through the three remaining holes are .securely tied. 
The plates should be kept in alcohol. 

Fig. 170 — Por*ion of intestine with line of suture covered by omental graft. 
I. Intestine, m Me^ntery. o. Graft, s. Suture fixing graft. 

ends with the peritoneal surfaces in contact and unite them by a 
continuous suture passed through the peritoneal and muscular 
coats (Fig. 167, .\ a). Make an incision, about an inch in length, 
along the convixity of each portion' of the intestine between tlie 
HUtured end and the clamp. Insert into each incision a Senn's 
bone-plate properly threaded, as shown in Fig. 169, with four 
fine aseptic china silk sutures. Pass the lateral sutures from 
within outwards through all the coats of the intestine a line or 
two from the margin of the incision and bring the longitudinal 
sutures out through each end of the incision (Figs. 167, 168). 
Now place each portion of the intestine corresponding to the 
situation of the bone-plates opposite to each other, and having 
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scarified the serous surfaces lightly with the point of a needle to 
aid subsequent adhesion, tie each of the four sutures coming from 
one bone-plate to the corresponding suture from the other, just 
sufficiently tightly to keep the wall of the intestine between the 
plates in contact. Tuck in the knots between the approximated 
serous surfaces and apply roimd the line of approximation for 
greater safety a few Lembert's stitches and an omental graft (Fig. 
170). On removing the clamps the contents flow as shown by 
the arrow in Fig. 168, through the central hole in the bone-plates 
and the incision in the walls of the gut ftt)m the proximal to the 
distal portion of intestine. The bone-plates hold the portions of 
intestine in contact, preventing any leakage of faeces till firm 
imion has occurred. They ultimately become dissolved, and, 
together with the sutures, are passed per aniun. The advantages 
of this method over circular ent^rorrhaphy as practised by the 
Lembert and Czemy-Lembert suture are that it can be done in a 
much shorter time (a quarter of an hour) and hence greatly 




Fig. 171. — To show the method of pAssing the nmning thread for fixing the 
half-batton in Murphy's method of lateral anastomosis of intestine. 

minimizes the risk from shock. The disadvantages are that the 
sutures pass through all the coats of the intestine, and the knots 
between the plates prevent close and accurate approximation ; 
hence leakage is liable to occur. The method has gone out of use 
of late. 

The omental graft is made by cutting a piece of omentum about 
an inch wide sufficiently long to encircle the intestine (Fig. 170). 
It is placed over the line of union and fixed by catgut sutures to 
the mesentery, the stitches being parallel to the mesenteric vessels. 
It adheres very rapidly to the intestine, but this adhesion may be 
accelerated by lightly scarifying the peritoneal coat of the intestine 
to which the graft is to be applied. It is of service in preventing 
extravasation should a leakage occur through a stitch-wound, &c. 

Murphy^ s method of lateral approximation. — The technique of 
lateral anastomosis with Murphy's button is similar to that of the 
end to end approximation, and requires no separate description. 
Fig. 171 shows the way of passing the running thread. 

Halst€d*s method of lateral attastanumi is done without the aid of 
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plates or button by suturing tbe two portions of the intestine laid 
side by side together. A double row of Halsted's square sutures 
(Fig. 145) are inserted behind the spot chosen for the incision and 
tied, thus fixing the two portions of intestine together. Another 
row of sutures is next inserted in front of the spot for the incisions, 
and drawn aside whilst the incisions are made into each portion 
of the gut. The anterior row of sutures are then tied. 

The choice of methotl of uniting a completdy'divuied intestine will 
necessarily vary according to the condition of the patient, the state 
of the intestine and the skill of the surgeon. No one of the 
methods described can be said to be the best. All may be useful 
under certain conditions. There is a general tendency, however, 
amongst surgeons to dispense as much as possible with artificial 
aids, such as bone-plates, tubes, rings and buttons, and to employ 
the simpler methods of suturing, such as the Czemy-Lembert or 
MaunselFs, or merely to support the bowel during the suturing 
bj some simple contrivance such as Mayo Robson's bobbin. No 
hard and fast rules can be laid down. When, however, the calibre 
of the divided ends is equal, the bowel healthy, the patient's 
condition good, a simple end to end suture, after the method of 
Maunsell or aided by Mayo Robson's bobbin, is perhaps the best. 
But if the patient's condition is such that time is the chief object, 
then tbe end to end union by Murphy's button, or In' Ullman's 
modification of Maunseirs method, commends itself. When the 
calibre of the divided ends is unequal, a lateral approximation 
may be made by simple suturing by Halsted's method, or if 
rapidity is desirable, by Murphy's button or by Senn's plates. 
Opinions, however, differ widely on these matters, and the above 
indications are only given on my own experience and observation. 

III. Penetratmg wotmds with protrusion but without 
injury of the viBcers. — The protimding viscus is nearly always 
a portion of intestine or omentum. It should be cleansed with 
some weak antiseptic lotion, and returned by gentle uuif^rm 
pressure into the abdomen, care being taken not to force it 
between the peritoneum and fascia transversalis. If the wound of 
tbe parietes is too small to allow the viscus to be returned easily, it 
should be cautiously enlarged. The wound should then be closed 
in the way already described. If the portion of intestine is con- 
gested or inflamed, it should still be replaced. If gangrenous, 
however, it should on no account be returned, but the gangrenous 
portion excised and the continuity of the gut restored by one of 
the methods already described, and replaced in the abdomen. In 
exceptional cases, as where the patient is suffering from excessive 
shock and is almost moribund, it may be left in dtu^ an incision 
made into it, and an artificial anus thus formed. A congested 
portion of omentum should be ligatured with thick silk so as not to 
cut through the thin-walled vessels, the congested portion removed. 
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leaving a sufficient frill to prevent the ligature slipping, and the 
stnnip returned. A gangrenous portion should be cut off, and the 
stump, which is probably already adherent, separated from the 
parietes, ligatured at a healthy spot, the diseased part cut away, 
and the stump returned. Great care should be taken if the 
wound is of a punctured character to ensure the closure of its 
deeper parts lest a hernia subsequently occur. The danger of 
this is well illustrated in Fig. 172. Thus, if necessary, the wound 
should be sufficiently enlarged to permit of the peritoneum l>eing 



Fio. 172.— Traumatic hernia following a punctured wound of the abdomen. 
The wound healed by first intention, but four days after the injur}- a hernia 
appeared at its site and was reduced, but the reduction was incomplete, the 
gut having passed 'between the skin and sheath of the rectus and remaine<l 
nipped at the opening through the sheath of the rectus ; Ap. , Aponeurosis 
Rect., rectus muscle. (St. Bartholomew's Hospital Museum, No. 2,158<i.) 

accurately united by a row of sutures, the muscles and aponeurosis 
and finally the skin being then united in the usual way. The 
general treatment should be the same as that before described. 

IV. Penetrating wounds with both protrusion and injury 
of the viscera. — The protruded viscus is nearly always a portion 
of the small intestine, or a small knuckle of omentum. The 
wound should be united by suture in the way already described, 
and the intestine or stomach, as the case may be, then replaced. 
If the intestine is completely divided it may be united by one of 
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the methods already described, and returned ; or an artificial anus, 
under some circumstances, may be made. If the wound is high 
up the intestine the former procedure should be the one always 
adopted, as if an artificial anus liigh up is made the patient will 
die of inanition. 

Wounds of the stomach in civil life are generally occasioned 
l>y stabs or pistol shots aimed at the heart, but are occasionally met 
with in lacerated wounds of the abdominal wall as through 
goring by a bull If the large vessels behind the stomach are 
injured the accident is fatal ; if they escape, life may be saved by 
an immediate operation. A stab aimed at the heart may traverse 
the lower part of the left pleuml cavity and reach the stomach 
through the diaphragm. Wounds in war from rifle bullets, shells, 
or bayonet-stabs are usually fatal from hasmorrhage. If the 
stomach is full at the time of injury, the stomach -wound may 
prolapse and become fixed in the alxlominal wound so that the 
contents escape externally. If nearly empty the contents escape 
into the peritoneal cavity, through which they may either become 
extra vasated or remain confined a'ove the colon. The diagnosis 
is evident, when the stomach is prolapsed into the external 
abdominal wound. The escape of acid gastric juice and undigested 
food, whether externally, into the peritoneal cavity, or into the 
pleura is conclusive. If further evidence is needed, it may be 
obtained bypassing an oesophageal tube and inflating the stomach 
with air or coloured water. 

Treatment, — The wound in the parietes should at once be 
enlarged if necessary, the wound in the gastric wall sought for, 
the edges invaginated and closed by a double row of Lembert's 
sutures. If the wound be quite recent, all the extravasation 
should be wiped out and the abdominal wound closed. If there 
is already some local peritonitis, a strip of gauze is left in. If 
there is general peritonitis, the peritoneal cavity must be thoroughly 
purified in the way described under Perttrmitis (page 430). If the 
injury has been inflicted through a trans-thoracic wound, the wound 
should be enlarged by removing a portion of rib, prolapsed omentum 
tied off, the gastric wound sutured, the diaphragm also closed, and 
the pleural cavity drained by a strip of gauze. 

Foreign bodies in the stomach. — A foreign body may be 
swallowed accidentall}', such as a coin, toothplate, &c., or 
intentionally as by jugglers, thieves, or the insane. Balls of hair, 
itc, occasionally collect in the stomach through the habitual 
biting off and swallowing the ends of hair or cotton, or a Murphy's 
button may fall back into the stomach after gastroenterostomy. 
The evidence of a foreign body lodging in the stomach may l>e 
gathered from the history of the case, the permeability of the 
oesophagus, gastric disturbance, and in the case of large objects, 
like knives, forks, and hair-balls, by palpation. But by far the 
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best evidence is obtained by the x rays, a coin being placed on 
the umbilicus as a guide. This affords positive evidence of 
practically all objects, for even hair balls may be expected to cast 
a shadow. Treatment, — With a few exceptions a foreign body 
should be at once removed by gastrotomy. Small coins, smooth 
objects like buttons, including Murphy's button, closed safety-pins, 
tS:c., have remained in the stomach for some time, and have then 
been passed per anum, or exceptionally have been vomited. 
Generally speaking, perforation is likely to ensue into the abdominal 
cavity, and only rarely have the foreign bodies e8ca{>ed into 
a perigastric abscess and thence through the abdominal wall. The 
abdominal parietes having been opened by a median epigastric 
incision, a longitudinal incision is made into the stomach midway 
between the two curvatures of such a size that the object can lie 
easily extracted without bruising the edges ; it is then closed 
by a double row of sutures. The peritoneum must be well pro- 
tected, for hair-balls in particular are very foul. The abdominal 
wound should be closed in the ordinary manner unless there is 
already a perigastric abscess, when a drain must l)e kept in for 
a few days. 

Wounds of the kidney. — Rupture of the kidney has been 
alluded to under Rupture of the Viscera (page 404). Wounds of the 
kidney may be inflicted by stabs in the loin or gimshot injuries. 
When inflicted from the front the peritoneal cavity is involved. 
Such wounds are attended by pain in the loin darting to the thigh 
and testicle, nausea and vomiting, haemorrhage often severe from 
the wound, into the tissues or into the peritoneal cavity, escape of 
urine through the wound or extravasation of urine behind the 
peritoneum or into the peritoneal cavity if the peritoneum is torn. 
Micturition is frequent, and blood will also appear in the urine. 
The dangers are heomorrhage, extravasation of urine, peritonitis, 
and perinephritic abscess. The progress is very unfavourable if 
there is much extravasation of blood and urine, if there is a foreign 
body in the wound, or if the peritoneum is torn. Treatnunt, — The 
wound should be thoroughly cleansed and enlarged if necessary 
after the skin around has first been rendered aseptic ; any foreiKii 
body should be removed, and the peritoneum if torn closed by 
sutures, unless there are reasons for thinking the wound wiis 
inflicted with a septic instrument, when a gauze drain should \ye 
inserted. If hsemorrhage cannot be controlled by ligature or 
plugging, the kidney may have to be removed. 

Wotinds of the ureter. — Rupture of the ureter may occur fn>m 
an abdominal crush (see Rupture of Viscera), or may be accidentally 
inflicted during such operations as abdominal hysterectomy for 
myoma, and the removal of a cancerous uterus, or of tumours Jeep 
in the broad ligament. It is also sometimes divided in vaginal 
hysterectomy, and has l)een injured in high excision of the rectum. 
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The iirine may infiltrate the subperitoneal tissues, leading to 
the formation of an abscess, escape by the operation wound and 
form a urinary fistula, or enter the peritoneal cavity and set up 
acute peritonitis within a day or two. Treatment, — The wound, if 
small, may be closed by Lembert's 
sutures ; if large and ragged, or the 
tube is completely divided, continuity 
nuty be restored, after removing the 
lacerated portion, by Bovee's oblique 
method (Fig. 173), or by Van Hook's 
method of lateral implantation (Fig. 
174). The latter method is recom- 
mended by Morris when the ureter 
is not dilated. Failing to bring the 
divided ends together by suture the 
kidney will have to be removed. 

Injuries of the spleen. — 
Wounds, — The spleen may be injured 
by a stab, or it may prolapse through 
a lacerated wound of the abdominal 
walL lu the former case there is 
severe arterial hsemorrhage, which 
can only be controlled by promptly 
removing the organ. A prolapsed 
spleen becomes greatly swollen from 
venous congestion, and then under- 
goes gangrene. This should be 
anticipated by splenectomy. 

Rupture, — The symptoms of this injury when it occurs through 
an intact abdominal wall are collapse with bloodlessness, and the 
formation of a fluid swelling in the left hypochondrium and marked 
pain in that region. The enlarged malarial spleen of tropical 
countries may be ruptured by very slight injuries and profuse 
hsemorrhage take place, which may prove quickly fatal. Treat- 
nmU, — In any case of doubt the spleen should be explored and 
excised if injured extensively. A small laceration, however, may 
he closed by suture. 

Traumatic peritonitis may be set up by any of the injuries 
above described, and may either remain localized to the neighbour- 
hood of the wound or other injury, or, as is more frequently the 
case, may become diflused over the whole peritoneal cavity, and 
terminate in blood-poisoning from the absorption of the chemical 
products of putrefaction. 

The localized variety^ after gluing the parts together, and thus 
preventing the spread of the inflammation, usually subsides ; but 
it may terminate in suppuration and the formation of a circum- 
scribed abscess, which may burst externally or into the intestine. 



Fig. 173. — liovee'e oblique 
method of uniting the ureter. 
(Annals of Surgery, Part 49, 
and Morris' Renal Surgery. ) 
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or into the general peritoneal cavity, then setting up diffuse 
peritonitis. The diffuse variety is generally due to : 1, perforation 
of an ulcer of the stomach or intestine, and extravasation of their 
contents ; 2, gangrene of a loop of intestine resulting from internal 
strangulation, or following on replacement of the bowel into the 
abdomen after an operation for strangulated hernia; 3, gangrenous 
or perforating appendicitis, or the rupture of un abscess at first 
localized to the region of the appendix ; 4, the bursting of any 
other kind of abscess into the peritoneal cavity ; 5, extravasation of 
urine, bile, or blood ; 6, rupture of a pyo-salpinx or a suppurating 





Fig. 174. — Van Hook's lateral implantation method of uniting the ureter. 
(Journal of American \fedical Association, and Morris' Renal .Suofery.) 

ovarian cyst ; or 7, septic infection during an operation or the 
infliction of an accidental wound. 

Pathology. — The intestines at first red and congested soon 
become distended with gas, and their surface, at first sticky, later 
becomes coated with layers of yellowish-green l}Tnph, which glues 
adjacent coils together, whilst at other spots they are separate<l 
by the sero-purulent fluid poured out from their inflamed surface. 
Later the whole peritoneal cavity l)ecome8 filled with this purulent 
fluid or pus, in which masses of flocculent lymph float. In 
addition to the ordinary pyogenic micrococci the Bacilltts coii 
communis and the pneumococcus often a[)pear to be the organisms 
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at work. The Bacilhu coli communUj which is always fouud iu 
the intestine, appears able to escape through the walls of the gut 
and infect the peritoneum when there is any breach or other 
alteration in the serous coat. The diffuse variety practically 
always terminates fatally, unless siu*gical mea^jures are taken, 
sometimes in a few hours, usually within a week or ten days, 
from collapse and blood-poisoning due to the absorption of 
septic products Should recovery occur, death may subsequently 
ensue from intestinal obstruction consequent upon the gluing 
together of the intestines or the strangulation of a loop by a band 
of adhesion. 

Symptoms. — In the local fo^m there is severe pain at one part of 
the abdomen, increased on pressure, on deep inspiration, and on 
coughing, with perhaps vomiting, and a slight rise of temperature, 
followed, should an abscess form, by a circumscribed swelling, 
rigors, and fever. In the diffuse variety the pain, which at first 
may l)e localized to the seat of wound or injury, or referred to the 
umbilicus, l>ecome8 general and of a lancinating character, and so 
increased by the slightest pressure that the weight of the bed- 
clothes in a severe case cannot be borne. The patient lies on his 
back with his \e^ drawn up to relax the abdominal parietes, his 
breathing being entirely thoracic. The abdomen is at first hard 
owing to the spasmodic contraction of the muscles, but soon 
becomes distended and tympanitic, the paralysis of the muscular 
coat of the intestines allowing them to become inflated with gas. 
Where the peritonitis is the result of perforation the free gas in 
the peritoneal cavity may efface completely the liver dulness. 
Later, as effusion occurs, the abdomen may become dull in the 
flanks. The general symptoms are obstinate vomiting, usually 
constipation, hiccough, a furred, dry, and brown tongue, a small, 
quick (140 to 160), and wiry pulse, which later becomes Meak, 
very rapid and compressible, and exhaustion and collapse. The 
temperature may register 108° or 104", but it generally falls as 
toxaemia sets in from absorption of the septic products, and may be 
subnormal before death ; at times it may remain little, if at all, 
raised throughout. I^ter the extremities grow cold, the face 
becomes pinched and worn, and the patient dies of collapse and 
toxaemia. 

The trmtiHfnt may be divided into the preventive and the cuni- 
tive. Preventive treatment consists in the prom[)t removal, where 
practicable, of the conditions (emmierated under Causes), which, 
if allowed to continue, are virtually certain to be followed by 
inflammation ; and sul)sequently in keeping the patient at absolute 
rest, and allowing nothing to be taken by the mouth save small 
quantities of ice or hot water. By some surgeons opium in small 
and repeated doses is given ; but by others the drug is only used 
if there is much pain, as it tends to restrain absorption from the 
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peritoneal surface, and excretion from the intestines. On the first 
signs of peritonitis, a turpentine enema and a saline pui^tiye 
(mag. sulph. Bj*) n^aj be given, and the purgative in 5j doses 
repeated every two hours till the bowels are well moved, with a 
view to causing the absorption of any serum that may have 
collected in the peritoneum. This treatment is advancing in 
favour, but it should be borne in mind that it ought never to be 
employed when there is any serious obstruction in the intestine, 
or where the peritonitis is due to perforation ; in such cases it 
could only do harm. Where the abdomen has been closed, as 
after an ovariotomy, the wound may at times be opened with 
advantage, the peritoneum washed out and a glass drainage-tube 
inserted. In the way of curative treatment the only chance for the 
patient, where the inflammation depends on such causes as those 
above mentioned, is at once to freely open the abdomen, deal with 
any wounded viscus in the way already described, let out the gas 
from each distended coil of intestine by puncture with a fine 
trocar and cannula, and the fseces through a temporary incision, 
turn out the intestines into a warm towel and thoroughly irrigate 
every portion of the peritoneal c&vity, and establish a free 
drain. Exhaustion and collapse should be met by strychnine and 
brandy before the operation, and afterwards by warmth, stimu- 
lants and nutrient enemata. The injection of normal saline 
solution into the veins has been recently tried with success. It 
raises the blood pressure, causes the elimination of the toxins 
circulating in the blood by the skin and bowels, and dilutes those 
that remain in the circulation. In the local variety, leeches 
followed by fomentations and turpentine stupes may be employed, 
whilst, should suppuration occur, the pus should be cautiously let 
out, the greatest care being taken not to break down the adhesions, 
as it is upon their cutting off, as they do, the general peritoneal 
cavity from the septic area that the patient's safety depends. 
Thus the abscess cavity should not be explored with the finger, 
nor should it be washed out, but merely a large-sized drain-tube 
or gauze-strip inserted. 

INJURIES or THE PELVIS. 

Fraotures of the pelvis. — Cause. — Nearly always severe and 
direct violence, as the passage of the wheel of a heavy van, or a 
crush between the buffers of railway-carriages. The acetabulum, 
however, especially in old people, may be fractured from a fall on 
the great trochanter, or its rim may be chipped off in conjunction 
with dislocation of the hip. 

State of the parts. — The injury may l)e localized to the aceta- 
bulum, or to the ramus of the pubes or ischium ; or merely the 
anterior superior iliac spine or the crest of the ilium may be 
splintered off. When the result of a crush, the injury is generally 
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more severe, the line of fracture often extending through the 
ramus of the pubes or ischium, and thence backwards through the 
ilium near the sacro-iliac synchondrosis, thus detaching, as it were, 
one side of the pelvis from the other. Or the fracture, as shown in 
Fig. 175, may extend in various directions, more or less smashing 
both the false and true pelvis. At times the injury may be 
limited to a separation of the pubic symphysis or of the sacro-iliac 
symphysis, or even of both, when it is spoken of as dislocation 
of the innominate bone. The fracture owes its importance to the 
liability of the pelvic viscera to be injured. Thus the bladder 
is not infrequently ruptured ; or the urethra torn across by a 
fragment of the pubic arch ; or the rectum or intestines lacerated 
when the sacrimi or the venter of the ilium is implicated. 

Signs. — The history of the accident, and perhaps the mark of a 
wheel across the lower part of the body, will commonly direct 
attention to the possibility of a fracture. On grasping the crests 



Fig. 17f». — Fracture of the pelvis. (Bryants Surgery.) 

of the ilia firmly, preternatural mobility or crepitus may be 
discovered and pain produced, whilst the patient is usually unable 
to walk or to turn himself in bed without great suffering. A 
displaced fragment may sometimes be felt through the vagina or 
rectum. There is usually considerable shock, and where any of 
the viscera have been ruptured, commonly severe collapse. (See 
Rupture of Bl<idJer, Urethra, tt'c.) 

Treatment — As the Iwne readily unites, little beyond keeping 
the parts at rest and in apposition is required. This may be done 
by applying a flannel bandage firmly round the pelvis and con- 
fining the patient to bed for three to five weeks, according to the 
severity of the fracture. Where there has been much crushing a 
guttapercha or poroplastic felt shield should be moulded to the 
pelvis and hip of the affected side to prevent any movement of the 
fragments by the use of the joint. In any case a catheter should 
be passed in order to make sure that the urinary apparatus is not 
injured. 



Digitized by 



Google 



432 INJURIES OF REGIONS. 

Fracture of tlie acetabulum, — The rim of the acetabulum, 
generally the posterior aud upper part, may be broken off in some 
forms of dislocation of the femur on to the dorsum ilii. Besides 
the ordinary symptoms of the dislocation, crepitus will generally 
be detected on manipulation, and the head of the femur will slip 
in and out of the acetiibulum. Or the fracture may extend 
through the floor of the acetabulum, the head of the bone being 
even driven into the pelvis. Crepitus may then be detected ; or 
the head of the bone may be immoveably fixed and the limb 
shortened. Pain is present on movement or on attempting to 
stand on the limb, also sometimes on pressing on the pube«. 
IWatnient. — Extension may be made by a long splint, or by a 
stiiTup, weight and pulley. 

Ina/^ure of the sacrum may occur as the result of severe direct 

violence, and as it is generally comminuted and involves the lower 

sacral nerve, is liable to be accompanied by paralysis of the bladder 

and rectum. If a portion of the lx)ne is 

found pressing on the rectum it should be 

replaced if possible. 

Fracture of tfie coccyx is occasionally 
met with from falls or 
blows on the nates. It 
is attended by pain 
on sitting, walking, 
coughing, and defseca- 

KiG.176. Fig. 177. tion owing to the 

attachment of the 

Figs 176 and l77.-Method of applying Lcmbeiifs ^occygei muscles which 

suture in ruptured bladder.- (After Sir W. . "^^ ^ rxi_ /i /. 

MacCormac. ) ^^^^ P**"^ ^^ ^^^ ^^^ ^^ 

the pelvis. Increased 

mobility, deformity, and crepitus may be felt with the thumb over 
the bone and forefinger in rectum. A fall or blow on the bone with 
or without fracture may give rise to intense and long-continued 
neuralgia {coccydynia)y necessitating the excision of the coccyx. 

Bupture of the bladder can only occur when the viscus is 
full. It may then be due to a blow or kick upon the abdomen, and 
is a frequent complication of fracture of the pelvis. Rupture is 
seldom due to over -distension consequent upon urethral stricture, 
as the walls of the bladder are then generally thickened and thereby 
rendered capable of resisting the pressiu-e of the contained urine. 
Under these circumstances it is commonly the urethra behind 
the stricture that gives way. 

State of tlie parts. — The nipture, which is usually vertical, 
may extend through tiie posterior part of the bladder, the urine 
escaping into the peritoneal cavity ; or through the anterior part, 
the urine then being extravasated into the loose cellular tissue of 
the pelvis. In the former Ciise, which is the more common, acute 
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peritonitis is generally set up sooner or later, according to the con- 
dition of the urine, and is, as a rule, fatal in a few days. In the hitter, 
diifuse cellulitis commonly occurs, the patient succumbing either to 
septic poisoning from the absorption of the products of putrefaction, 
or to the extension of the inflammation to the peritoneum. 

Signs. — Intense collapse following a blow over the abdomen or 
a severe injury of the pelvis, combined with the fact that on 
passing a catheter (as should always be done in such a case) no 
urine but only a little blood escapes, whilst the patient states that 
the bladder was full at the time of the accident, or at least that 
he had passed no water for several hours previously, should lead 
us to infer that the bladder is ruptured. The catheter, moreover, 
may at times be felt to be grasped by the empty bladder, and to 
slip through the rent in its walls ; the point may then be detected 
more plainly than natural through the front of the abdomen, and 
blood-stained urine may flow. The flow, however, is not con- 
tinuous, but varies with respiration. If the urine has had time to 
collect in the peritoneum, a sensation of fluid in the abdomen may 
be detected on palpation. Later, symptoms of peritonitis or or 
pelvic cellulitis will probably supervene. Diagnosis. — The signs, 
however, are not always obvious. Thus, there may be neither 
collapse nor pain ; or, again, on passing a catheter, several oimces 
of clear urine may escape owing to urine having collected in the 
bladder in consequence of the rent being small or valvular, or 
blocked by a portion of intestine. If in doubt, ten or twelve 
ounces of some antiseptic fluid may be injected into the bladder, 
when, if no rupture exists, the bladder will rise out of the pelvis 
as during ordinary distension, and the same quantity should flow 
out again through the catheter. Or the bladder may be inflated 
with air or hydrogen : if there is an intra-peritoneal rupture the 
abdomen becomes distended and the liver dulness lost ; if the 
bladder is sound a localized tympanitic tumour rises from the 
pelvis. In a case of ruptured bladder recently under my care the 
signs were obscure and the fluid test was not conclusive. Injec- 
tion of a few cubic inches of air by the aid of the rubber ball of 
an ether- freezing microtome set the diagnosis completely at rest. 
The conclusions dmwn from the experience of this case, the first 
in which the test has been applied, are — 1, a few cubic inches of 
air is suflficient ; 2, only very moderate pressure need he used ; 
and 3, the introduction of air gives rise to profound shock, which 
passes off as soon as the abdomen is opened and the air let out. 
The air-test will probably enable the diagnosis to be drawn 
between an intra- and extra-peritoneal rupture, since in the latter 
emphysema of the connective tissue instead of distension of the 
peritoneum would probably be produced. 

Treatment — When the rupture is intraperitoneal the abdomoTi 
should be immediately opened and the rent in the bladder sewn 

w. F F 
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up. Many cases have now been treated successfully in this way : 
amongst the first of these may be mentioned, two by Sir William 
MacOormac, one by Mr. Holmes, and two by myself. In sewing 
up the bladder the peritoneal surfaces should be brought into 
contact by Lembert's sutures (Figs. 176, 177;, which should not 
pass through the mucous membrane. And one suture at least 
should be placed beyond the angles of the wound so as to prevent 
leakage at these spots (Fig. 176). After the rent has been closed 
a coloured antiseptic fluid (in both my csvses I used milk) should 
be injected into the bladder to make sure that the viscus is water- 
tight. The peritoneum should be then flushed out with boracic 
lotion and the external wound closed. A catheter should not Ik? 
tied in the bladder for fear of its inducing septic changes in the 
urine, but the patient should be made to regularly empty his 
bladder every four hours to guard against over-distension and the 
giving way of the sutures. When the margins of the rent are too 
lacerated to admit of coaptation, a long drain-tube should be 
inserted in the bladder, and the peritoneal cavity around, after 
being cleansed, packed with iodoform gauze. When it is not cleai* 
whether the rupture is intra- or extra-peritoneal, the fundus of the 
bladder should be exposed before opening the reflection of the perito- 
neum. Extra-peritoneal rupture should be treated bya free incision 
in the perineum, also above the pubes if needed, and an antiseptic 
drain. Nothing, as a rule, should be given by the mouth for the 
first twelve or twenty-four hours. Where, however, there is extreme 
collapse, stimulants may be cautiously administered. As in other 
peritoneal cases, opium should only be used if there is pain. 

Wounds of the bladder. — The bladder may be wounded in 
any penetrating wound of the abdomen, as by a stab with a knife 
or bayonet or gun-shot The symptoms are similar to those of 
rupture, but the diagnosis is perhaps easier, seeing that there is 
already a wound of the abdominal wall. The treatment consists 
in closing the wound as in rupture. 

Rupture of the urethra is a serious injury, as it exposes the 
patient not only to the immediate danger of extravasation of 
urine, but alsc* to the lifelong trouble of a traumatic stricture. 
It is generally caused by a kick on the perineum, a fall astride a 
joist or rail, or the displacement of a fmgraent of the pubic arch 
in fracture of the pelvis. The urethra may also give way behind an 
old stricture while the patient is straining to empty his bladder. 

iState of the parts, — The rupture usually occurs where the 
urethra passes under the pubic arch, i.e., either just in front of 
or just behind the anterior layer of the triangular ligament. In 
the former situation urine and blood will be extravasated in the 
perineum ; in the latter, about the neck of the bladder. As the 
triangular ligament, however, is generally torn, some urine will, 
as a rule, in the latter case also pass forward into the perineum. 



Digitized by 



Google 



RUPTURE OF THE URETHRA. 435 

The urethra may be completely torn across, or the rupture iimy 
only be partial, the upper wall escaping. 

The signs are usually quite obvious. Together with the history 
of an accident, there will be some shock, pain, swelling, and 
ecchymosis of the perineum, and escape of blood, often in con- 
siderable quantities, into the scrotum and from the urethra. The 
patient is unable to pass water, and any attempt to do so gives 
pain and forces urine into the tissues of the perineum and thence 
into the scrotum, which becomes greatly swollen and oedematous. 
On trying to pass a catheter some obstruction is generally met 
with, and will often prove insurmountable ; but if the catheter is 
finally passed, clear urine will escape. These signs distinguish it 
from ruptured bladder, in which injury the catheter passes easily, 
but as a rule (although the bladder is said to have been full at 
the time of the injury) only a little urine flows. In mere bruising 
and ecchymosis of the perineum the catheter will pass easily, and 
there is, as a rule, no escape of blood from the urethra. 

Treatment. — In slight cases in which there is probably a mere 
bruising of the urethra and no retention of urine, all that is 
necessary is rest in bed and careful watching for any sign of extra- 
vasation in the perineum. If there is retention a soft catheter 
should be passed if possible ; if not, a gum elastic or a silver one, 
and in any case tied in for three or four days. Failing to pass a 
catheter or extravasation of urine in any quantity having already 
occurred, a silver catheter should be passed down to the obstruc- 
tion, and a free incision through the middle line of the perineum 
made on its point. The scrotum should also be incised if infiltrated 
with urine. If the proximal end of the torn urethra can now be 
found, the catheter should be passed through it into the bladder 
and tied in. If not readily discovered, a prolonged search for it 
need not be made, as with a free incision through the perineum 
there is no danger of further extravasation of urine. Some 
surgeons, however, if they fail to find the proximal end of the 
urethra, do supra-pubic cystotomy and pass the catheter from the 
bladder. If the urethra is found only partially torn across, or if, 
though completely divided, its ends can be brought together, an 
attempt should be made to restore the canal by suture over a 
catheter, the external woimd in the perineum being then united 
by deep sutures. The catheter should be kept in for a week. 
This procedure is attended, however, with some risk of extravasa- 
tion, and could hardly be done where extravasation had already 
occurred, on account of the softened condition of the tissues. 
Should a fragment of the pubic arch be found compressing the 
urethra, steps must be taken to remove it, the bladder in the 
meantime being aspirated above the pubes to prevent further 
extravasation occurring. When the wound in the perineum is left 
to granulate in the ordinary way a silver catheter, as the point of 
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this is more under control than that of a soft one, should be passed 
daily during the healing of the wound, and the patient cujoiued 
subsequently to pass one for himself at frequent intervals, and 
warned that if he neglects to do so a stricture will gradually fomi. 

Injuries of the rectum occasionally occur from falls upon 
a sharp-pointed body, or incautious attempts to pass a long enema- 
tube or bougie. Should the peritoneal cavity be perforated, death 
is the almost invariable consequence, especially if any injection has 
been thrown into the peritoneum before the mistake is discovered. 
Treatment. — Opening the abdomen, flushing out the peritoneum, and 
sewing up the rent in the gut, holds out the only chance of escape 

Foreign bodies in the rectum. — Foreign bodies of the mcKst 
varied descriptions have at times been accidentally or intentionally 
introduced into the rectum. Fish-bones that have been swallowed 
not infrequently become impacted just within the anus, there giving 
rise to much irritation or pain, and often causing an ischio-rectal 
abscess. The removal of some of these bodies, when of large size, 
is frequently attended with considerable difficulty, requiring an 
anaesthetic, dilatation of the sphincter, and the use of various 
forceps, or even the passage of the whole hand, or a sacral incision 
as in Kmske's of>eration. In a case under the care of Mr, Willett, 
the foreign body, a Liebig's e.\tract-of-meat jar, could not In? 
removed till the peritoneal cavity had been opened and the jar 
forced down by the hand. 

Injuries of the pudenda. — Contusions and wounds of all kinds 
may be met with, and require no special remark further than :— 
that ecchymosisof the loose cellular tissue is often extensive ; that 
wounds, though apt to he attended with considerable haemorrhage 
from the great vascularity of the parts, on this account also heal 
very readily ; and that serious consequences from such injuries 
are exceedingly rare. 

Hsematoma of the labia majora sometimes occurs from injury, 
especially during pregnancy or parturition, the parts being congested 
at those times. The tumour may attain a large size, owing to the 
laxity of the tissues. The blood generally becomes absorbed, but 
suppuration may occur or the blood become encysted. The applica- 
tion of ice will generally control the haemorrhage. A haematoma 
should on no account be opened unless suppuration takes place, 
when a free incision should be made, clots turned out, and the 
cavity filled with gauze. 

Wounds of the vagina {)erhap8 more frequently fall under the 
care of the obstetrician than of the surgeon. The surgeon, how- 
ever, may be called upon to arrest haemorrhage from this canal, 
consequent upon laceration inflicted by falling upon some sharp 
object, or the introduction of a foreign body. Washing out, the 
application of sutures, or, if necessary, careful plugging with 
antiseptic gauze, will usually suffice. 
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Perforation of the walls of the vagina, with iujury of the 
bladder, peritoneum, or intestines, is the occasional result of wounds 
of the vagina, and is usually fatal. The vagina should he washed 
out and the wound sutured or plugged with strips of iodoform gauze. 
The peritoneal cavity should be irrigated on any sign of peritonitis. 
Foreign bodies in the vagina. — Pessaries that have been 
introduced and forgotten by the patient, or possibly without her 
knowledge, are the foreign bodies most frequently found in the 
vagina, but various other articles have at times been met with. 
Their long retention is often productive of a foul-smelling discharge, 
and may lead to the perforation of the walls of the rectum or 
bladder and an incurable fistula. 

Foreign bodies in the female \irethra and bladder. — 
Hair-pins introduced with the bent end forwards, are not infre- 
quently pushed up the urethra into the bladder, where, if 
allowed to remain, they become encnisted with phosphates, and 
give rise to symptoms of stone. The urethra should be dilated, and 
the sharp ends of the hair-pin grasped by forceps, snared in a tube, 
or in some such way removed. 

Buptured perineum occasionally occurs during first, and 
especially instrumental labours. There may be a mere rent in the 
fourchette ; or the rupture may extend from the vagina through 
the sphincter ani into the rectum, and involve more or less of the 
recto-vaginal septum. 

Symptoms. — A rupture, when slight, gives rise to no special 
trouble ; but when more extensive, there may be some prolapse of 
the posterior wall of the vagina with the contiguous wall of the 
rectum {rectocele\ or of the anterior wall of the vagina and the part 
of the bladder in contact with it (ct/stocele), and, perhaps, some 
prolapse of the uterus. There may also be frequent micturition, 
and when the sphincter ani is involved, occasional incontinence of 
fseces. If the perineum is not sewn up immediately after the 
rupture the anterior end, t.c, the vaginal mucous membrane, unites 
with the posterior end, i.e., the rectal mucous membrane, so that 
the union of the sides is prevented and they remain wide apart. 
On viewing an old ruptured perineum, therefore, a transverse ridge 
marks the lower end of the recto- vaginal septum where the vaginal 
and rectal mucous membranes have come into contact. 

Treatment, — An attempt to unite the parts should always be 
made immediately after the rupture by sewing up first the mucous 
membrane of the vagina, then that of the rectum, and lastly the 
skin of the perineum by sutures inserted deeply. Should this fail, 
a plastic operation should not be undertaken until the vaginal 
discharge has ceased, the child been weaned, and the general health 
restored. The patient in the meantime should not be allowed to 
walk alK>ut, for fear of a prolapse of the parts. The bowels 
having been cleared by an aperient, and the rectum on the 
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momiiig of the operation by an eiicina, the patient should be 
placed in the lithotomy position, and the skin dissected off from 
the sides of the fissure, and the mucous membrane from the recto- 
vaginal septum, so as to leave a raw surface of the size and shape 
shown in Fig. 178. The skin and mucous membrane should not 
be cut away as shown in the figure, but reflected towards the 
vagina. Care should be taken that the tissues are clean cut, and 
that the raw surface of the recto-vaginal septum is at least an inch 
broad, so that immediate and firm union where the parts are brought 
together may be obtained. Three or more deep sutures, consisting 
of strong silkworm-gut, should be introduced by means of a perineal 
needle. The first should be passed about an inch from the margin 



Pio. 178.— Operation for ruptured perinoum. 

of the rupture deeply through the recto-vaginal septum, and, 
if the sphincter is ruptured, through its stump, and out at the 
corresjiouding spot on the opposite side. The next two sutures 
should be passed in the same way, only not through the septum. 
Fig. ITSsIiows the appearance presented by the sutures when in 
situ and ready for tying. The posterior suture should be first 
secured. Superficial sutures, after the fissure has been drawn 
together by the deep, should be used to keep the edges of the skin 
in contact. If there appears to be any tension, " incisions of 
relief" may be made through the skin on either side. Another 
method consists in making incisions like the letter H, the transverse 
splitting the recto-vaginal septum and the longitudinal extending 
along the sides of the vulva and anus. If the vaginal mucous 
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membrane is uow drawn well forwards and that of the rectum 
backwards, the wound is restored to the state it was in immediatelj 
after the rupture. Sutures may now be inserted as in a recent 
case, except that the perineal sutures, and especially the hindermost 
one (the "purse-string suture''), nmst be inserted more deeply in 
order to pull down the recto- vaginal septum and so restore again 
the perineal body. This method h.is the advantage that no tissue 
is pared away. After treatment — The patient should lie pei*fectly 
quiet on her back witli the legs tied together, and the knees over a 
pillow, and should keep her l)ed for at least three weeks. The 
luine should be passed on the hands and knees or be drawn off by 
the catheter. Some surgeons keep the bowels confined for three 
days to ensure rest to the wound, but as the fsecal relief may then 
endanger the adhesions, it is perhaps better to ensure i soft 
daily motion by gentle laxatives. The deep sutures should be 
removed at the end of a week or ten days, the parts in the mean- 
while being kept clean by gentle syringing with an antiseptic 
lotion. Where the posterior or anterior wall of the vagina is 
much prolapsed, a wedge-shaped piece of mucous membrane may be 
removed, and the edges of the incision brought together by suture. 

Injuries of the sorotum and testicle. — Wounds of the 
scrotum and penis are rare. They readily heal in consequence of 
their abundant blood-supply. Contused wounds of the scrotum are 
often attended with much extravasation of blood, giving the parts 
a black and swollen appearance, and are apt to be followed by 
sloughing. Should such threaten, free incisions must be made. 
Extravasation of blood into the tunica vaginalis (hcematocele), and 
inflammation of the testicle (orchitis), both of which may follow a 
blow or other injury of the parts, are described under Diseases of 
the Testicle, 

Fracture and dislocation of the penis are of very rare 
occurrence. 

Ligature of the penis. — A piece of string is sometimes tied 
round the penis by children either in play, or to prevent themselves 
wetting the bed. Great swelling in front of the constriction ensues, 
and if the cause is not recognized and removed, the string will soon 
cut deeply into the penis, and may even divide the urethra. 

Foreicpi bodies in the male \irethra and bladder. — Pieces 
of slate pencil, beads, and the like, are sometimes passed by boys 
or by the insane into their urethra, and not infrequently a piece of 
wax bougie, or damaged gum-elastic or black catheter, is broken off 
during catheterization. An attempt should be made to remove the 
foreign body by manipulation with the fingers, or by the introduction 
of various urethral forceps, or by asking the patient to first close the 
meatus with the finger and thumb, to make a forcible attempt to 
pass water, and then suddenly to let go. If the forceps are used 
the urethra should be grasped, if practicable, behind the foreign 
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bo<ly, lest it be pushed back into the bladder. These means 
failing, it may be pushed back into the bladder, broken up by a 
lithotrite, and washed out by the evacuator, or, if soft, grasped with 
the lithotrite and extracted whole. A piece of soft catheter may 
readily be removed in this way. If the foreign body cannot be 
pushed into the bladder, it must be cut down upon and ex- 
tracted through an incision in the middle line of the urethra. 
A pin introduced head first should have the point thrust out 
through the skin up to the head. The head can thus be 
reversed, and may so be pushed out through the meatus. 
An ear of com or piece of grass introduced with the awns 
pointing towards the meatus is very difficult to extract, and 
generally requires an incision into the urethra through the 
perineum. If a fweign body is allowed to remain in the 
urethra it becomes encrusted with phosphates, and gives rise 
to symptoms of impacted calculus (which see). Foreign bo lies 
in tho» bladder soon become encrusted with phosphates and cause 
symptoms of stone (see Stone in the Urethra and Bladdfr). 

INJURIES OF THE UPPER EXTREMITY. 

Braises, oontusions, burns, soalds, and frostbites of the 

upper extremity require no special remarks. 

Sprains of the joints of the upper extremity, especially of the 
wrist, are very common. Rest, the application of cold, and in the case 
ot the thumb, wrist, or elbow, a wet bandage followed by massage 
and friction with a stimulating liniment, is the usual treatment. A 
sprain, however slight, should never be neglected, as inflammation 
in or around the joint may ensue, leading to fibrous ankylosis, 
adhesion of the tendons to their sheaths, <fec. See Sprains, p. 1 88. 

Sprains of the mnsoles, causing tendemes.s, slight swelling, 
and pain on movement, are not infrequently met with after hard 
rowing or other excessive exercise. 

Rupture of musoles and tendons, especially the pectoral is 
major, the rectus femoris, and the long tendon of the bicejjs, are 
not uncommon accidents. The last may occur during any sudden 
involuntary action, and may be known by sudden pain, loss of 
power, and a gap in the coui*se of the long tendon, whilst the inner 
head, on putting the muscle into action, forms a prominent lump. 
The long tendon of the biceps and the rectus tendon should be 
immediately united with kangaroo-tail tendon sutures. 

Wounds of all kinds are very common. Wounds of the palni 
only need special comment. 

Wounds of the palm are frequently attended with severe and 
troublesome hreniorrhage from either the superficial or deep arch. 
When the wound is clean cut the bleeding vessel may be tied in the 
usual way ; but when it is of a pinictured character nn Esmarch's 
bandage should be applied, and the wound having been carefully 
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PLATE X. 



Apparatus for x my work i*ith localization bar. (From a photograph 
taken bv Dr. Hugh Walsham.) 

[To face p. 441. 
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enlarged the vessel should be sought and both ends tied. If the 
dissection is neatly performed with strict antiseptic precautions 




Pio. 179. — Croes-thread localizer, a. Iron base. b. Glass stage, c. Mirror fur 
reflecting light on glass stage, d. Horizontal bar adjustable to any height above 
fetage. if. Two needles to which cross threads are attached, f. and o. Pointer 
and index for measuring the distance from the stage at which threads cross 
each other. 

much less harm, if any, will be done than was often caused by the 
uow antiquated graduated compress. If the patient is not seen 
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until the palm Las become infiltrated and sloughy through the 
use of a compress, the brachial artery should be tied. The anas- 
tomosis through the interosseous and carpal arteries is so free 
that ligature of the radial and ulnar is not, as a rule, suflScient to 
stop the bleeding. 

Needle in the palm. — It is not infrequent for a needle to niii 
into the hand and be broken off. If it can be felt it should be 
cut down upon and extracted with forceps, care being taken not 
to push it in further, and so lose it in the attempt. If it cannot be 
felt, its presence should be determined and its exact situation 
localized by the x rays, after which the surgeon should, avoiding 
important structures, expose the needle and remove it. An 
Esmarch's bandage, and of course the strictest antiseptic precau- 
tions, should be used. 

Looalization of foreign bodies. — For the following descrip- 
tion I am indebted to Dr. Hugh Walsham : — Three co-ordinates 
are necessary for the localization of the body, viz., its depth 
below the surface, and its distance from two fixed lines. These 
co-ordinates can be obtained in the following way. Two wires 
previously inked are stretched at right angles to each other across 
the photographic plate (Plate XL). The part to be skiagrapheJ 
is then pressed firmly on the plate across the wires so that their 
impression is left on the skin. Two skiagrams are now taken of 
the part on the same plate 60 cm. apart, by sliding the tube 
I c^< \ X ^^t-Jj along a graduated bar between stops placed 30 cm. on each side 
^w.^v^^;^J^* of zero (Plate X.). This, of course, gives two images of the 
{at cKjut x^u^^ foreign body. The plate is now developed in the ordinary way. 
A. * \T»i,\ ^ When drv it is taken to the cross thread localizer (Fig. 179). 
\ ^ 1 he image of the cross wires on the negative is made to accui-ately 

coincide with two lines at right angles to each other scratched on 
^Lu^^w. i>^Au^ the plate of the localizer. The bar of the localizer is adjusted to 
tK^s^^.^ 0^ a height corresponding to the distance at which the focus-tube 
^' . 'r^i.' a<vw was situated above the photographic plate during exposure. The 
■ J.u **r^,'^ r points of the needles attached to the threads which pass over the 
^.^^,^^^^^^^ bar of the localizer are placed one on each of the shadows of the 
♦ •. . ^t>. ..f.v foreign body, and the point above the plate at which the threads 

* J- 'Wtj^ cross gives the distance of the foreign body below the surface, 
•i ^:*sLArx.ut> The other two co-ordinates are found by mejisuring the distance 

' ' ' "* "^ of the point where the threads cross each other from the image of 
vv-*^ti., the t\^o cross wires. 

In smashes of the hand re()uiriug operative interference, the 
•' ' thunib :ind as many fingers — indeed as much of the hand — us 

, ^- ' - possible, should be saved. 

- c-*v ^,.|. V vt^< Dislocations of the Upper Extremity, 

-^ 'i'^jt Dislocations of the clavicle. -I. The stenml end may In? 

* t^^^-'^^islocated, 1, forwards: 2, upwards; and, 3, backwards. The 



^^.....^-.r... >,.... . -.^ ^-— l^^^-ogie 






PLATE XI. 



Skiagram of a piece of needle in the foot, to show n»etlio<l of loralizinj; the foreign 
body. The sha<le<l circle in the iij;lit lower qua<lrjint is the photograph of a coin 
that is placed on the plate in ordtT to keep the (iu:ulrants in register during the 
localizing process. (Taken by Dr. Hugh Walshani.) 

Digitized tfy^fcigrOQjgllS. 



Digitized by 



Google 



DISLOCATIONS OF THE CLAVICLE. 443 

forward variety is the moet frequent ; the upward is very rare. 
Cau*e. — The forward and the upward dislocations are produced 
by indirect violence, such as a blow or fall upon the frmil or top 
of the shoulder; the backward variety either directly by force 
applied to the sternal end, or indirectly by a blow or fall on the 
Wit of the shoulder. Displacement, — In t\\e forward dislocation 
the end of the bone lies in front of the sternum, in the upward it 
lies in the suprasternal notch touching the opposite clavicle, in the 
ftackward between the sternum and the trachea. Signs, — In the 
forward dislocation (Fig. 180) the end of the bone can be felt in 
its abnormal situation, and can be distinguished from fracture 
near the sternal end by the length of the clavicle being the same 
ou the two sides and by the absence of crepitus. The upward 
variety, which is very rare, may be diagnosed in the same way. 
In the backward, which is also rare, there is a depression at the 
wtiiatiou of the sternoclavicular joint, and there may be dyspncea, 



Pio. 180. — Dislocation of the sternal end of the alavicle forwards. 
( Bryant's Surgery ) 

dysphagia, or congestion of the head and face from pressure on 
the trachea, oesophagus, or veins of the neck. Treatment, — The 
forward and backward dislocations can generally be readily reduced 
by simply drawing back the shoulders, the knee, if necessary, being 
placed between tlie scapulie. In the forward variety, indeed, I 
have always found the end of the clavicle sink into its place on 
laying the patient on his back. Reduction of the backward variety 
has at times been impossible, and excision of the end of the bone 
has been necessary for the relief of the severe dyspna'a which it 
has caused by its pressure on the trachea. The upward dislocation 
niay be reduced by placing a pad in the axilla to act as a fulcrum 
and pressing the arm to the side, thus drawing the clavicle out- 
wards. Direct pressure should at the same time be applied to the 
displaced end. All forms are dithcult to retain in position. The 
best plan, perhaps, is to keep the patient constantly on his back 
for three weeks. If, however, he will not consent to this restraint, 
an endeavour may be made to retain the parts in as good a posi- 
tion as possible by one of the many methods of bandaging described 
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in the special works ou fracture. I do not mention any here, as 
I have never seen or found any of them of any avail. 

II. The ocromM end may be dislocated either, 1, upwards ; or, 
2, downwards. Both forms are rare, but the upward is the least 
so. These injuries are sometimes spoken of as dislocations of the 
scapula. Cause, — Commonly direct violence applied to the 
acromion. The dtjns are usually obvious. There is apparent 
lengthening of the arm with depression and slight flattening of the 
shoulder, and a projection in the region of the acromio-clavicular 
joint caused, in the upward form, by the acromial end of the 
clavicle, and in the doionward by the acromion process. In the 
upward variety moreover the end of the trapezius stands out as a 
prominent ridge, and on pressing with one hand on the shoulder 
and with the other on the ell)ow the articular surfaces are brought 
into apposition and pseudo-crepitus can be obtained. Reduction is 
as a rule easily effected by dmwing the shoulders w^ell backwards ; 
but it is dithcult to retain the bones in position in consequence of 
the peculiar obliquity of the articulation. This may be attempted 
by placing a pad over the joint and applying a strap or a bandaf^e 
over the shoulder and under the elbow, and then bandaging the 
arm to the side. I have seen the best results from rest in the 
horizontal position for three weeks; few patients, however, will 
submit to this, nor is it possibly worth their while to do so, as 
little inconvenience attends the dislocation, though unreduced. 

Dislocation of the shoulder is very common, a fact explained 
by the shallowness of the glenoid cavity, the large size and 
rounded siiape of the head of the bone, the looseness of the cai>- 
sulc, and the powerful leverage exerted on the joint by the arm 
in |)rotecting the body in falls, «kc. It is most frequent in the 
old and iuiddle-aged, rare in the young, and more common in men 
than in women. 

Cause, — Falls on the elbow or hand with the arm abducted ; 
forcible twists of the arm ; falls or blows directly upon the 
shoulder ; and occasionally muscular action. 

Varieties. — Dislocations of the shoulder may be classified accord- 
ing to the position of the head of the humerus into — 1, forward 
and slightly downwards (subcoracoid) (Fig. 181); 2, downwards 
and slightly forwards {sub(/lenoid) {Fig, 182); 3, backwards («r6- 
spin'ms) (Fig. 183) ; and 4, forwards and inwards {subclavicular) 
(Fig. 184). It is probable that when the dislocation is caused 
by a fall on the abducted arm the head of the bone is first forced 
through the lowest part of the capsule, and either remains below 
the glenoid cavity or is drawn upwards and inwards beneath the 
coracoid or clavicle, or backwards beneath the spine. An upward 
dislocation {subacromial) has been described, but this form of 
displacement is more generally believed to be the ivsult of 
chronic osteo-arthritis. Other and rarer varieties have also been 
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described, but appear to be merely modifications of those above 
enumerated. 

The signs common to all the varieties in addition to the ordinary 
signs of dislocation, viz., pain, swelling, immobility, and absence 
of crepitus, are, 1, flattening of the shoulder; 1?, prominence of 
the acromion ; 3, a depression beneath the acromion, increused 




Pio. 188, 



Siii'spinouM 



iiub-clavuular 



Fio«. 181, 182, 183, 184. — Various forms of dislocation of the humerus. 
(Professor Flower's models.) 

when the arm is raised ; 4, a change in direction of the axis ot 
the humerus ; 5, the absence of the head of the bone from the 
glenoid cavity, and its presence in an abnormal situation ; G, a 
lowering of the anterior and posterior axillary folds ; and 7, altera- 
tion in the length of the limb when compared with that of the 
opposite side. In doubtful cases the following tests will be found 
of use : — 1, HamiUorCs test, A straight edge applied to the outer 
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side of the arm, can only be made to touch the acromion aud 
external condyle at the same time when the head of the humerus 
is absent from the glenoid cavity ; 2, Callaway' b test. A tape 
passed round the acromion and under the axilla will measure 
about two inches more on the dislocated than on the sound side ; 

3, Duga^'s test With the hand placed on the opposite shoulder, 
the elbow in a dislocation cannot be made to touch the chest ; 

4, Humphrt/» test. If the great tuberosity of the humerus can be 
felt beneath and a little external to the acromion, the head is in 
the glenoid cavity. Occasionally a dislocation is complicated by 
a fracture, and an accurate diagnosis may be rendered very diffi- 
cult. In such, and in all cases where there is any doubt, the 
position and condition of the head of bone should be ascer- 
tained by the jc rays, and a further examination, if necessary, 
should be subsequently made under an antesthetic. 

The suhcoracotd. — This is the most frequent variety of dislocation 
of the shoulder (Fig. 181). The head rests on the anterior 
surface of the neck of the scapula, just below the coracoid process, 
the groove between the head and greater tuberosity resting on the 
anterior margin of the glenoid cavity. The capsular ligament is 
lacerated, anteriorly and inferiorly, or detached from the margin 
of the glenoid cavity in front and below. The subscapularis is 
generally raised by the head of the bone from the scapula, and the 
supraspinatus, infraspinatus, and teres minor are tightly stretched. 
Sometimes these muscles are torn across at their insertion, or the 
greater tuberosity is detached, the muscles remaining entire. 
Under these circumstances the head of the bone rolls inwards so 
that more of it is internal to the coracoid process, a condition 
described by Malgaigne as a distinct variety {intracoracoid). The 
long head of the biceps is generally uninjured, whilst the short head 
and the coraco-brachialis and the axillary artery and brachial 
plexus are displaced inwards by the head of the bone. Spfcial 
signs, — 1, the head of the bone can be seen and felt in it8 abnormal 
situation ; 2, the elbow projects slightly btvckward and away from 
the side ; 3, the arm is generally shortened or unaltered in length ; 
occasionally it is said to be lengthened. The truth appears to be 
that there are all grades between the subcoracoid as here described, 
in which there is undoubted shortening, and the next form, the 
subglenoid, in which lengthening as undoubtedly occurs. 

The subglenoid is the next most common variety. The head 
rests on the inner aspect of the inferior border of the scapula, below 
and a little in front of the glenoid cavity (Fig. 182). The capsular 
ligament is ruptured below. The supraspinatus, infraspinatus, 
teres minor, and subscapularis may or may not be* torn. The 
circumflex nerve is especially liable to be compressed, producing 
temporary or even permanent paralysis of the deltoid. The sigiin 
are similar to those of the subcoracoid, but there is greater 
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flatteiiiug of the shoulder, more prominence of the acromion, and 
a more marked depres.-iion under it, and the elbow points neither 
backwards nor forwards, but is carried away from the side. Special 
sif/ns. — 1, Great depression of the anterior fold of the axilla ; 
2, pre:ieiice of the head of the bone in the axilla ; 3, lengthening of 
the arm ; 4, an interval of from one to two inches between the 
coracoid process and the head of the bone. A very rare variety 
of the subglenoid dislocation, in which the arm is not only 
abducted but also raised so that the elbow is on a level with the 
head, is known as luxatio erecta. 

The subspinous. — This variety is rare. The head rests on the 
dorsuraof the scapula beneath the spine (Fig. 183). The capsular 
ligament may or may not be ruptured. The infraspinatus is 
generally torn up from the bone, and the subscapularis and 
supraspinatus are either stretched, or ruptured, according to the 
amount of displacement. The teres minor is relaxed, and the long 
tendon of the biceps stretched or displaced from its groove. Special 
signs. — 1, Great flattening of the shoulder, with a deep hollow below 
the coracoid ; 2, slight lengthening of the arm ; 3, the elbow points 
forwards ; 4, the forearm is in front of the chest in consequence of 
the inward rotation of the humerus, which is close to the side ; 
5, the head of the bone can be felt in its abnormal situation, but 
not in the axilla. 

The sttbclavicular is very rare. The head rests beneath the 
clavicle, internal to the coracoid process (Fig. 184). The capsule 
is generally extensively lacerated at its inner side. The pectoral 
muscles are raised by the head of the bone, which rests on the ribs 
either on or between the fibres of the subscapularis. The latter 
muscle is torn up from the subscapular fossa, but retains its 
connection to the humerus. The supraspinatus and infraspinatus 
are generally torn, or detached from the humerus, but may retain 
their connection to the capsular ligament. The teres minor is not 
torn. Special signs. — 1, The head of the bone forms a distinct 
prominence below the clavicle ; 2, the shaft only can be felt in 
the axilla ; 3, the arm is pressed tightly to the chest ; and 4, the 
elbow projects backwards. 

Diagnosis, — A dislocation of the shoulder may have to be 
diagnosed from a fracture of the neck of the humerus, separation 
uf the upper epiphysis, fracture of the neck of the scapula, fracture 
of the glenoid cavity, and from simple sprains and contusions of the 
joint attended with more or less paralysis of the deltoid. Attention 
to the general and special signs of dislocation as above given, 
together with the absence of crepitus and other signs of fracture, 
will generally make the diagnosis easy ; but where the patient is 
very muscular, or there is nmch swelling, or manipulation causes 
excessive pain, a skiagraph should be first taken, and if this is not 
quite satisfactory, a thorough examination should be made under 
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an anesthetic. It should not be forgotten that crepitus may be 
simulated by effusion into the joint and sheaths of the surround- 
ing tendons. True bony 
crepitus havinjj: been once 
felt, however, can hardly 
be mistaken for tins. 

Treatment.— The diffi- 
culty in reducing a recent 
dislocation consists in — 
1. Overcoming muscular 
contraction ; and 2. lie- 
introducing the head of 
the bone through the hole 
in the capsule. In long- 
standing cases there are 
additional impediments to 
reduction, viz , 3. The 
formation of adhesions 
around the joint. 4. 

T?t,. 1QK u' 1. ' *u 1 r A ' J- Alteration in the shaix' 
rl(}. 185. — Kochers method of reducing dis- r au u i r xi i 

location of the shoulder. Arm abducted and ^' ^"® ^^^^ ^^ *"® "^"^ ' 

rotated out. and 5. The obliteration 




Fro. 186. — Kocher's metliod of reduc- 
ing dislocation of the shoulder. Ex- 
ternal rotation still kept up whiUt 
elbow is carried across chest. 



Fio. 187.— Kocher's niolhod (.f reducing 
dislocation of shoulder. Rotation of 
humerus inwardn. 



of the old cavity. Manipulation should first be tried, if necessary, 
under an anaesthetic, and if this fail?, extension should be made with 
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the knee or heel in the axilla. In some long-standing cases where 
the above methods have failed reduction by open incision rather than 
the use of excessive force, as by the pulleys, may be advisable. 

1. Manipulation, — Many methods have been devised, some of 
which are not unattended with danger as the axillary artery has 
been torn or ruptured in their use. The following will be found 
safe and generally effective : — 

Kocher'% metliod. — Place the patient on a chair or couch, and 




Pio. 188. — Redaction by the heel in the axilla. (Cooper's Dislocations.) 

whilst an assistant steadies the shoulder, flex the elbow ; abduct 
the humerus and rotate it outwards as far as possible without using 
excessive force (Fig. 185), then carry the elbow 
across the chest (Fig. 186), keeping up the e version, 
and finally rotate the humerus inwards (Fig. 187). 

Single handed met?uxl.—T\&ce the patient on his 
back. Stand on the injured side facing the patient, 
with your pelvis or thigh against his chest ; carry 
the affected arm across your pelvis, behind your 
back, to your hip which is next the patient ; and 
hold it firmly there with your hand of that side. 
With the other hand grasp the dislocated shoulder 
and make pressure on the head of the bone with your thumb. 
Now slowly rotate your body away from the couch and so draw 
the bone into the glenoid cavity. 

Another method consists in slowly abducting the arm to the 
level of the shoulder or above. 

2. Exiermon (Fig. 188). — Place the patient on his back ; seat 
yourself on the edge of the couch ; draw the arm slightly from 
the Bide ; place your heel without your boot well in the axilla, and 

w. G 
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grasping the wrist, make steady extension on the arm, whilst the 
heel fixes the scapula and presses the head of the bone outwards. 
The head of the bone will probably be felt after a few minutes to 
slip into its place with an audible snap. Should it not do so, 
secure a jack towel with a clove-hitch (Fig. 189) to the arm, and 
increase the extending force by getting an assistant to pull on it at 
the same time. The direction of the force may be slightly varied 
from time to time, and the humerus gently rotated. Where 
extension with the heel in the axilla fails, slowly carry the arm to 
a right angle with the body and extend, or raise it above the 
head, and again extend in this position. If still unsuccessful an 
anaesthetic should be given, and the head of the bone, on again 
trying manipulation or extension, will probably slip back quite 
easily into place. 

After-treatment. — A pad should be placed in the axilla and the 
arm carefully bandaged to the side with the forearm across the 
chest and the hand on the opposite shoulder. Passive movements 
of the joint should be begun about the end of a week and practised 
once or twice daily ; but the arm should be bandaged to the chest 
in the intervals for upwards of three weeks, and subsequently used 
with great caution for several months to prevent re-dislocation. 

Occasional ill-effects following a dislocation of the shoulder, — 

1. Inflammation or suppuration of the joint and ankylosis ; 

2. Paralysis of the deltoid or other muscles ; 3. Axillary abscess ; 
4. Non-union of the rent in the capsule and a consequent tendency 
to re-dislocation on very slight violence. 

How long after a dislocation of the shoulder has occurred does it 
admit of reduction f Sir Astley Cooper fixed the limit at three 
months, but cases are reported in which it is said to have 
been accomplished two years after the accident It should be 
remembered, however, that as in unreduced dislocations a new 
cavity is gradually formed for the head of the bone whilst the old 
cavity is filled up, reduction sooner or later becomes a physical 
impossibility. Still, where the arm is very stiflT, although reduction 
may not be accomplished, the range of motion in the false joint 
may be considerably improved by the attempt. On the other 
hand, where the motion is fairly free, the injury inflicted in an 
attemf)t at reduction may counterbalance any advantage gained. 

liisics that maj/ attend reduction in longstanding cases, — 1. Rupture 
of the axillary artery or vein ; 2. Injury of the brachial plexus of 
nerves ; 3. Fracture of the neck of the humerus ; 4. Fracture of 
the ribs ; 5. Tearing open of the axilla ; 6. Evulsion of the arm ; 
and 7. Fatal shock in the old and feeble. 

4. deduction by open incision, — This method has been recently 
employed for long-standing cases where cautious attempts at reduc- 
tion by manipulation and extension have failed. The advantages 
claimed for it are: — 1. That the reduction can be accomplished 
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without subjecting the patient to the dangers mentioned above, 
and 2. That it is applicable to periods later than those at which 
reduction by manipulation or by extension can be accomplished 
without undue risk. An incision is made down to the head of the 
bone betwee:i the pectoralis major and deltoid muscles, and the 
subscsipularis muscle detached from its insertion into the lesser 
tuberosity. The long head of the biceps should be preserved as in 
excision of the joint. If the bone cannot now be manipulated or 
prised by an elevator into position the attachments of the external 
rotators (the supraspinatus, infraspinatus and teres minor) are in 
like manner detached from the greater tuberosity. The head will 
now probably return into its socket unless the time that has elapsed 
has been sufficient for it to have been partly absorbed and the 
glenoid cavity filled up. When, however, the head cannot be 
replaced it may be excised. Passive movements ought to be 
be^in as soon as the wound has healed. 

Treatment of compound dislocation of the shoulder. — When the 
wound is small, the head of the bone uninjured, and the soft parts 
are neither much lacerated nor bruised, an attempt should be made 
to reduce thf^ dislocation. If successful, the case may then be 
treated as a wound of the joint. When the head of the bone is 
much injured, it may be excised ; whilst in severe and complicated 
cases, amputation at the shoulder-joint may become necessary. 

TJi-e treatment of dislocation with fracture is often attended 
with much difficulty. The fracture, if possible, should be set, 
the arm placed in splints, and an attempt then made to reduce the 
dislocation. Failing in this, the separated head may sometimes 
be manipulated into its socket ; otherwise, it should be reduced 
bj open incision and the fragments wired. The head is not 
always easy to replace, even when exposed. McBurney suc- 
ceeded in drawing it into the glenoid cavity by a hook inserted 
into a hole made by a drill. 

Treatment of recurrent dislocation. — When the humerus con- 
stantly slips out of its socket on the least muscular exertion, in 
consequence probably of a large unhealed rent in the capsule or 
sepanition of the rotators from the tuberosities, an excision of the 
head of the bone holds out the best prospect of relief. 

Dislocation of the elbow is most frequent in the young. 
Cause. — Direct violence, or a fall on, or wrench ofj the forearm or 
hand. Varieties. — A. Both bones (radius and ulna) : 1, backwards ; 
2, inwards ; 3, outwards ; 4, forwards ; and 5, radius forwai-ds, and 
ulna backwards. B. Radius only : 1, forwards ; 2, backwards ; 
and 3, outwards. C. Ulna only : 1, backwards. Of these, the 
dislocation of both bones backwards and of the radius forwards 
or backwards are the only common forms ; the others are very 
rare, and will receive but a passing notice. 

Si^ns. — In the common form of both bones backwards (Fig. 190), 

qg2 
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the radius and ulna are displaced directly backwards, so that the 
coronoid process of the ulna rests in the olecranon fossa, and the 
neck of the radius on the capitellum of the humerus. The coronoid 
process is often fractured at the same time. The anterior, and 
often the lateral ligaments are torn, and the brachialis anticus is 
tense or partly lacerated. The bones are frequently displaced 

slightly outwards, or inwai^s, as 
well as backwards — modifications 
which have been unnecessarily 
classed as distinct varieties. The 
forearm is fixed, partially flexed, 
and shortened. The olecranon and 
head of the radius form an un- 
natural prominence posteriorly, and 
Fio. 190.— Dislocation of the radios are felt at a considerable distance 

IMslo'lL^j'''*''^'* ^^''°^"'' ^^^"^ ^^® internal and external 

condyles respectively. The lower 
end of the humerus forms a broad projection Mow the crease of 
the bend of the elbow. In the rarer forms of both hones inward* or 
<ni/uarc/« the prominence of the opposite condyle of the humerus 
on one or other side is a characteristic feature. In both bones 
fortoards (exceedingly rare) the forearm is lengthened, the natural 
prominence of the olecranon is lost, and the condyles of the humerus 
are very prominent. In the tdna backwards and the radius for- 
wards the arm is greatly increased in its antero-poeterior diameter. 
In dislocation of the radius alone, whether forwards, baxikwards, 
or outwards, the head of the bone is felt to roll in its abnormal 

situation, in front of, behind, or 
external to, the external condyle 
on pronating and supinating the 
hand. The first of these forms 
(Fig. 191) is the most common, 
and in it the forearm cannot be 
flexed beyond a right angle, in 
consequence of the head of the 
l)one striking the humerus. The 
position of the head of the radius 
in the outward variety is shown in 
the accompanying skiagram (Fig. 
192). 
Fio. I91.-Di8lo^tion of the radius j^ dislocation of the ulna back- 

wards the fprearm is pronated 
and shortened on the ulnar side, and the olecranon projects back- 
wards, but the head of the radius is felt in its normcJ situation. 

Diagnosis, — In moderately thin subjects when seen soon after 
the accident, attention to the above signs will generally enable 
the surgeon to make a diagnosis ; but in a few hours the parts 
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become so obscured by swelling about the joint, that it may be 
impossible to make out the nature of the injury till it has sub- 
sided, except by the x rays or by examination under an ansesthetic. 
Ill all cases of injury of the elbow the relation of the points of 




Fio. 192. — Dislocation of the rudiiLs oui wards. (From a skiAgram taken 
by Dr. Hugh Walsham.) 

bone to each other should be carefully compared with those of 
tiie uninjured side, and the relative position of the olecranon 
to the condyles should be determined (see Duzgnosis of Fracture 
of the lower end of the Humerus). 

TrecUment. — The reduction of the common form of dislocation of 
both bones backwards is generally easily accomplished in recent cases 
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by pressing with the knee in the bend of the elbow on tlie upper 
part of the radius and ulna to disengage the coronoid process, 
whilst forcibly but slowly flexing the forearm. As soon as the 
coronoid process is freed from the olecranon fossa, the muscles 
generally draw the bones suddenly into position. Pressure upon 
the humerus by the knee, as recommended by some, should be 
avoided, as it locks the ooronoid process more tightly in the 
olecranon fossa. If necessary, an anajsthetic should be given. In 
long-standing cases adhesions should be cautiously broken down 
by forcibly flexing and extending the forearm, and extension may 
then be made either by the knee, or by an assistant pulling on the 
wrist. Six weeks is the period usually given as the time beyond 
which it is inexpedient to try and reduce the dislocation. This 
rule, however, admits of some latitude. Thus, an attempt at 
reduction, when the movement is fairly good, even after lesi* time 
has elapsed, mav be unwise ; while, on the other hand, it may 
sometimes be made with advantage, especially where there is much 
rigidity, even at a later period. Too great force, however, is to be 
deprecated, as irreparable damage may be done. A better result 
may be obtained by open incision or resection of the joint. In 
dislocation of the radius alorw, extension should be made from the 
hand (so as to act solely on the radius), whilst the elbow-joint is 
grasped, and the head of the radius pressed into position by the 
thumb in a backward or forward or inward direction, according to 
the variety of the dislocation. In the other dislocations slight 
modifications of these methods are required, and will be suggested 
by a knowledge of the anatomy of the joint, and a correct diagnosis 
of the nature of the displacement. 

After'treatment. — The joint should be placed on an inside angular 
splint and the arm in a sling, and evaporating lotions or ice applied 
to prevent inflammation. Passive movements should be cautiously 
begun about ten days or a fortnight after the injury. 

Complications. — 1, Fracture of (a) the coronoid process ; (6) the 
olecranon ; (c) the neck of the radius ; {d) the lower end of the 
humerus ; and {t) the condyles of the humerus ; 2, Separation of 
the lower epiphysis of the humerus ; 3, Wound of the joint ; 
4, Laceration of the main artery ; and 5, Injury of the ulnar or 
other nerve. 

Treatment of comjiound dislocation of the elbow. — When the patient 
is young, the wound small, the laceration and bruising of the soft 
parts but slight, and the bones are uninjured, the dislocation should 
be reduced, and the case treated as a wound of the joint. Other- 
w^ise excision of the joint, or in very severe cases amputation, nmst 
be practised. 

Dislocation of the wrist is very rare. The carpus with the 
hand may be displaced either backwards or forwards. In the 
diHlocation backwards, which is the more common variety, the carpus 
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forms a projection on the dorsal surface of the wrist, whilst the 
ends of the radius and ulna project on the palmar surface. It 
resembles CoUes' fracture, which was formerly confused with it. 
In the dislocation the styloid processes of the radius and ulna are 
on the normal level, and are nearer the knuckles than is natural, 
and there is no crepitus. Treatment. — Reduction is easily effected 
by making extension on the hand and pressing upon the displaced 
bones. The forearm and hand should then be secured to a splint, 
and passive movements begun early to prevent stiffness. 

Dislocation of the lower end of the radius from the 
ulna may be produced by a violent twist of the hand. When the 
twist is in the direction of pronation, the radius is displaced for- 
wards ; when of supination, backwards. The former is the more 
common. The hand accompanies the radius, and the styloid 
process of the ulna projects prominently in the opposite direction 
and has been sometimes forced through the skin. Treatment, — 
Whilst making extension from the hand, manipulate the bone 
into position and retain it there by a compress and splint. 

Dislocations of the carpal and metacarpal bones are very 
rare. Their diagnasis is usually obvious. 

The phalanges of the fingers may be dislocated backwards or for- 
wards. Reduction is easily effected by extension and manipulation. 

Dislocation of the metacarpal bone of the thumb from the trapezium 
may occur in a backward or forward 
direction, and is easily reduced by 
extension or pressure. 

Dislocation of the first phalanx of 
the thumb from the metacarpal bone 
is of more importance. The phalanx 
is nearly always displaced backwards ; 
the shortening of the thumb and the 
projections of the base of the phalanx 
and head of the metacarpal bone serve 
for its diagnosis. Reduction is often 
very difficult ; this is usually ascribed 
to the head of the metacarpal bone 
being forced between the two inser- 
tions of the flexor brevis poUicis by 
which its neck is tightly embraced 
(Fig. 193). The hindrance to reduc- 
tion, however, would appear chiefly 
to depend upon the fact that the sesamoid bones with the glenoid 
ligament connecting them are carried back with the phalanx over 
the head of the metacarpal bone, and so prevent the articular sur- 
faces of the bones being brought into contact. Treatment. — Press the 
metacarpal bone well into the palm of the hand to relax the flexor 
brevis poUicis, and bend back the first phalanx on the metacarpal 




Fig. 193. — Dislocition of the 
thumb backwards at tbe meta- 
carpo-phalangeal joint. (After 
Agnew.) 
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bone until the extremity of the thumb points towards the wrist, thus 
forcing tlie base of the phalanx wedge- wise between the sesamoid 
bones and the two insertions of the short flexor. Next flex the 
phalanx while an assistant, by placing his thumb behind its base, 
prevents it slipping back. The head of the metacarpal bone will 
now probably slide into its place between the two sesamoid bones, 
which are forced apart by the wedge-like action of the base of the 
phalanx. Reduction may sometimes be accomplished by extension, 
e,g,y by the clove-hitch, or, if at hand, by the Indian puzzle-toy or 
the American forceps — a method, however, less scientific than that 
of manipulation, and one which seldom succeeds if the other fails. 
These means not proving successful, it is usually advised that the 
insertion of the flexor brevis pollicis should be subcutaneously 
divided. Sir George Humphry, however, recommended an incision 
over the sesamoid bones and the introduction of a hook to hitch 
the sesamoid bones over the head of the metacarpal. Mr. 
Hutchinson advises the subcutaneous division of the glenoid 
ligament by means of a tenotome introduced dorsally behind the 
projecting base of the phalanx. As a last resource, the joint may 
be cut down upon, the bands resisting reduction divided and the 
bone replaced, or the joint may be excised, or perhaps better, left 
alone, as very fair movement will, as a rule, in time be gained. 

Fractv/re$ of the Upper Extremity, 

Fractures of the clavicle are divided into fractures of — 
1, the shaft ; 2, the acromial end ; and 3, the sternal end. 

I. The Shaft may be fractured by direct violence, or, as is more 
commonly the case, by indirect violence, such as a fall upon the 
arm or shoulder ; more rarely by muscular action. Situations, — 
When the result of indirect violence or muscular action, the bone 
is generally broken near its centre — its weakest part. When due 
to direct violence, the bone will break wherever the force is applied. 
Nature of the displacenunt. — The inner fragment, although it 
appears raised in consequence of the depression of the outer, is not 
displaced, being held in position by the stemo-mastoid and the 
rhomboid ligament; the outer fragment is drawn downwards, 
forwards and inwards by the weight of the arm and the contrac- 
tion of the pectoral muscles. The signs in an adult are usually 
very evident. The inner fragment projects prominently under 
the skin ; the shoulder droops forwards and downwaitis ; the 
patient usually supports his elbow with the sound hand whilst he 
inclines his head to the fractured side to relax the stemo-mastoid. 
In a fat child, however, especially when the fracture is of the 
greenstick variety (Fig. 1 94), which it often is in children, the signs 
are less evident ; indeed, surgical aid may not be sought until 
the mother's attention is called to the part by the presence of a 
lump formed by the ensheathing callus. Union generally occunt 
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in about three weeks Id children and five in adults. Treatment — 
The fracture is easily reduced by drawing back the shoulders, or 
by placing the patient in the recumbent posture ; but it is very 
difficult to maintain the fragments in apposition. Hence the 
numerous bandages and apparatus that have been from tune to 
time employed. Where it is important to avoid deformity, rest 
on the back for a fortnight is essential ; otherwise the patient may 
be allowed to get about with his arm bandaged to the side, and 
the parts kept as much as possible in apposition by bandaging or 
strapping. Of the many plans the following may be tried. 

a. Sayre^s method, — Take three pieces of adhesive strapping 
about three inches and a half wide, and long enough to surround 
the arm and afterwards the body. Stitch one piece, with the 
adhesive surface outside, loosely round the arm on the injured side 
at the insertion of the deltoid muscle. Draw the arm forcibly 
backwards to put the clavicular portion of the pectoralis major on 




Fio. 194. — Greenstick fracture of the claTicle. (Holmes* System.) 

the stretch, and carry the strapping across the back and round the 
front of the thorax and sew the end to the part which crosses the 
back (Fig. 195). Fix one end of the second strip of plaster to 
the sound shoulder ; carry it obliquely across the back beneath 
the elbow (which should be pushed forwards) of the injured side, 
a slit being made to receive the olecranon ; bring it upwards in 
front of the chest, and fasten it to its other end over the sound 
shoulder (Figs. 196 and 197). A third strip may be carried round 
the arm, forearm and thorax to keep the others in place. The 
first strip acts as a fulcrum ; whilst the second, by drawing the 
elbow forwards forces the upper end of the humerus, with the 
clavicle, backwards, and at the same time keeps the shoulder raised. 
6. EiMt^9 method consists briefly in the use of an axillary crutch 
supported by two straps, the one round the chest, the other passed 
over the sound shoulder. The chest strap also encircles the arm 
and holds it firmly to the side. The forearm is further supported 
by a sling, c. The axillary pad and bandage. — Many surgeons 
simply place a wedge-shaped pad with the base upwards in the 
axilla, and then bandage the arm to the side with the elbow well 
raised. If the pad is used, care should be taken in bandaging lest 
the axillary vessels or nerves are compressed, and oQdema, pain, or 
even gangrene of the arm be the consequence. 
, II. Fracture of the acromial end of the clavicle may occur either 
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at or external to the insertion of the coraco-clavicular ligaments. 
In the former situation there is very little displacement, the 
fragments being held in position by the above-mentioned ligaments. 
Pain, crepitus, and possibly a slight gap will serve to distinguish 
it. When external to the ligament-s the outer fragment is drawn 
down nearly at a right angle to the rest of the bone, so that its 
acromial articulation looks inwards, forwards, and slightly down- 
wsirds. Treatment. — An axillaiy pad and bandixge, with a moulded 
leather shoulder cap to protect the parts. 



Fio. 195. Fio. 196. Pio. 197. 

Fios. 195, 196, 197.— Sayre'H irethod of treating fractured clavicle. 
(After Agnew. ) 

III. Fracture of the sternal eiul and separation of the sternal 
epiphysis arc very rare. 

The scapula. — The fracture may extend through I, the body ; 
2, the acromion ; 3, the coracoid ]»rocess ; 4, the neck ; and 5, the 
glenoid cavity. 

1. Fracture of the hody is nearly always caused by direct 
violence. It may bo ptar-shapcd or transverse, or it may run 
vertically or obliquely through the spine ; but commonly it is 
limited to the infraspinous fossa, and frequently the angle is alone 
broken off. The displacement is not usually very marked, as the 
fragments are well covered with muscles. Signs. — On fixing the 
anjrle of the scapula with one hand, and raising the arm, crepitus 
and pain may bo elicited. On running the fingers along the spine 
and down the posterior l)order, some irregularity may be detected 
when tiiese pai-ts are involvo<l, and on grasping the bone the 
fragments may be felt to move on each other. Treatment. — Little 
can be done beyond confining the scapula by strapping and a 
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bandage to the chest, and restraining the motions of the arm by 
bandaging it to the side. 

2. Fracture of tJie acromion may occur at any situation. Cause. 
— Direct violence, such as a blow or a fall on the shoulder. 
Mature of the displacement. — The outer fragment is drawn down- 
wurds by the deltoid, leaving a gap between it and the rest of 
the bone. Symptoms. — Pain, flattening of the shoulder, presence of 
a gjip on drawing the finger along the spine, acromion and clavicle ; 
and crepitus on raising the arm and thus bringing the fragments 
into apposition. Union. — When near the tip the imion is fibrous ; 
when near the base it is said to he bony. Treatment. — Raise the 
elbow so as to relax the deltoid, and fix the arm to the side by a 
sling and bandage, protecting the parts 
by a gutta-percha cap moulded to the 
shoulder. Some employ an axilla-pad. 

3. Fracture of tJie coracoid process is 
very rare, but may occur either near the 
tip or near the root. The cause is usually 
direct violence, such as a kick or a fall on 
the shoulder. Nature of the displace- 
ment, — When the fracture is near the tip 
the distal fragment is drawn downwards 
by the biceps; when near the root it is 
held in position by the coraco clavicular 

ligaments, and but little displacement „ ,«„ „ 

** o- i> • • J • Fio. 198. — Fracture of the 

occurs. Stgns,--Bmmng and pain over „^^^ ^^ ^^^ ^^^^^^ ^^^^.^ 

the situation of the coracoid. On placing Hospital Museum.) 

the finger on the tip of the coracoid some 

alteration in its relative position may be made out, and crepitus 

elicited by moving the arm. Treatment, — The forearm should be 

flexed to relax the biceps ; the arm and forearm bandaged to the 

side ; and a cap of gutta-percha placed over the shoulder. 

4. Fracture of the neck. — By this is understood fnxcture through 
the surgical neck, t.c, internal to the coracoid, so that the latter 
process is separated with the glenoid cavity from the rest of the 
bone. There is a specimen of it in the Hunterian and in Guy's 
Hospital Museiun (Fig. 198), though it is rare for this accident to 
occur. The signs which have been ascribed to this injury resemble 
those of dislocation of the humerus downwards. The deformity, 
however, is said to disappear on pressing up the elbow, when 
crepitus can be elicited, and to reappear on removing the pressure. 
The only satisfactory treatment is the fixation of the fragments by 
silver wire through a posterior incision. 

5. Fracture of the glenoid cavity is also rare. At times it occurs 
in connection with dislocation of the shoulder. 

The humerus. — Fractures of the humerus are divided into 
fractures of 1, the upper end ; ?, the shaft ; and 3, the lower end. 
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1. The upper end of the hxuneraB.— Varieties, — A. lutnx- 
capsular, or fracture of the anatomical neck. B. Exti^acapsular, or 
fracture of the surgical neck. C. Separation of the upper epiphysis. 
D. Fracture of the greater tuberosity. 

A. The inti'ucapstUar fracture may be impacted or non-impacted. 
When non-impacted the head may remain loose in the capsule, being 
rotated in various directions or even turned so that its articular 
surface is in contact with the shaft, or it may be dislocated down- 
wards and inwards through a rent in the capsule into the axilla. 
When impacted the upper fragment, or head, is commonly driven 
into the lower, that is, between the tuberosities. Cause, — Generally 
direct violence, as a blow or fall on the shoulder. Signs, — Often 
obscure. There may be pain, swelling, impaired movement, and 
crepitus, with absence of signs of dislocation or of other fracture 
about the shoulder. In the impacted variety there is generally some 
prominence of the acromion ; loss of rotundity of the shoulder ; 
slight shortening of the arm ; and inability to feel the whole of 
the head in the glenoid cavity ; crepitus is not as a rule present, 
though it may sometimes be elicited by firmly grasping the head 
and rotating the shaft. Method of union, — Fibrous or bony, often 
with excess of callus and impairment of movement of the joint. 
Treatment, — Apply a leather or poroplaatic shield to the shoulder 
and outer side of the arm, rectifying any displacement inwards by 
a pad in the axilla. Bandage the arm from the fingers upwards to 
prevent swelling, and confine it to the side of the chest without 
raising the elbow. When the fracture is impacted do not disturb 
the fragments. Passive movements and massage should be begun 
early (in about three weeks). Some surgeons employ massage 
from the first. If the head is dislocated an attempt may be made 
to replace it; if this fails it may be exposed by open incision, 
reduced and wired to the shaft 

B. l^he extracapsular fracture is the most common form of fracture 
about the shoulder. It may, like the intracapsular variety, be 
impacted on non-impacted ; but when impaction occurs it is the 
lower fragment that is driven into the upper, t.e., the narrower 
shaft between the broader tuberosities. Cause, — Generally direct 
violence. Nature of the displacement. — The upper fragment is 
rotated outwards by the three muscles inserted into the greater 
tuberosity ; the lower fragment is drawn upwards by the deltoid 
and inwards by the three muscles inserted into the bicipital ridges 
(Fig. 199). Signs, — Pain, swelling, and impaired movement; 
marked shortening of the arm ; projection of the rough end of the 
lower fragment, usually below the coracoid ; and increased mobility 
of the arm to the surgeon. On rotating the arm, the head remains 
motionless in the glenoid cavity, whilst on extension crepitus is felt. 
In the impacted form the signs are very obscure, and principally 
negative. Thus, there may be deformity, slight shortening, and 
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PLATE Xn. 



Fr.icture ihn)u<,'h the siirj^icjil neck of the liumerus with se|Miration of the greater 
tuberosity. (From a skiagram taken by Dr. Hugh Wal.sham.) 

[Tofacrp. 461. 
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impaired movement ; but there is no crepitus, unless unjustifiable 
force is used. Union is generally bony. There is often much impair- 
ment of movement, in consequence of inflammatory thickening, and 
sometimes paralysis of the deltoid, irom the involvement of the 
circumflex nerve in the callus. Treatment, — Similar to the intra- 
capsular form. Place a pad in the axilla, and a poroplastic shield 
over the shoulder and outer side of the ann. Support the hand 
in a sling, but do not raise the elbow, in order that the weight of 
the arm may act as an extending force to overcome the upward 
displacement. 

C. Separation of the upper epiphysis can 
only occur in patients under twenty-one 
years of age. NatAire of the displacement. — 
The upper fragment, which includes the 
tuberosities, is drawn outwards by the three 
muscles inserted into the greater tuberosity, 
and the lower fragment upwards by the 
deltoid, and inwards by the three muscles 
inserted into the bicipital ridges. The signs 
are similar to those of the extracapsular 
fracture, save that the projecting end of 
the lower fragment is smooth and rounded 
in place of being rough and uneven, and 
pseudo-crepitus, instead of bony crepitus, 

U elicited on extension and rotation of •"^^l^^^-i^trr™,: 

the arm. Metho^J of union, — Usually bony, (After Gray.) 

but with much less production of callus, and 

consequently less impairment of movement than iii other fractures 

of the upper end. The bone, however, ceases to grow at its upper 

end. Treatment. — Like that of fracture of the surgical neck. 

D. Fracture through the greater tuberosity is the result of great 
violence, and is very rare. Nature of the displacement — The 
humerus is drawn inwards beneath the coracoid process by the 
muscles inserted into the bicipital ridges, and the greater tuberosity 
backwards by the three muscles inserted into it. Signs. — The 
shoulder is greatly increased in breadth ; a vertical gap may, 
perhaps, be made out between the tuberosity and the head of 
the bone ; and on approximating the fragments, crepitus can be 
felt. The line of separation is well seen in the accompanying 
skiagram (Plate XII). Treatment. — Endeavour to bring the 
fragments into contact and to keep them so by an axillary pad, 
strapping and bandage ; apply a shield over the shoulder, and 
confine the arm to the side. 

The diagnosis of fracture from other injuries aix)ut the shoulder 
is often attended with great difficulty. In all cases in which there 
is the slightest doubt, a skiagram should be taken and an 
examination under an ancesthetic made. 
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2. The shaft of the hiunerus may be fractured in any situa- 
tion, but raore often in its lower than in its upper half. Causes. — 
Direct or indirect violence, rarely muscular action. Nature of the 
(Itspla^iement, — When the line of fracture is transverse little dis- 
placement occurs ; but when it is oblique, the fragments have a 
tendency to glide over one another owing to muscular action, 
although this is somewhat counteracted by the weight of the arm. 
When the fracture is above the insertion of the deltoid the upper 
fragment is drawn inwards by the muscles inserted into the bicipital 
ridges ; whilst the lower fragment is drawn upwards by the biceps 

and triceps, and outwards by the deltoid. 
When below the deltoid, the upper frag- 
ment is drawn outwards by that muscle 
and the lower fragment upwards and in- 
wards by the biceps and triceps. Su^. — 
Usually obvious, viz., })ain, preternatural 
mobility, and generally deformity and 
shortening ; whilst crepitus is readily 
obtained. Method of union, — Generally 
bony ; but it is one of the most common 
situations of unimited fracture. Treat- 
ment — Place the arm luid forearm on an 
inside rectangular splint with three short 
splints to the humerus, one in front, one 
behind, and one on the outer side. Or, 
^'iZ^-iifo^ZLlr^. -W^y f«"'- «hort splints to the humerus 
(After Gray.) 8,nd support the forearm by a slmg, 

leaving the elbow free, so that the weight 
of the arm may act as an extending force. The splints should be 
worn from a month to five or six weeks. The fingers and forearm 
may often with advantage be bandaged to prevent oedema. 

3. The lower end of the humerus. — Fractures in this situa- 
tion may be divided into (a) transverse fracture ; (6) separation of 
the epiphysis ; (c) T-shaped fracture ; (d) fracture of the condyles. 
Of these, the transverse when above the condyles, the separation of 
the epiphysis, and the fracture of the tip of the internal condyle, 
are ejctra capsular ; the others involve the joint. Cause. — All 
varieties are generally the result of direct violence, such as falls 
upon the bent elbow. 

(a) The transverse fracture may be above or below the condyles ; 
in the former case it is extra-, in the latter intracapsular. Nature 
of the displacement. — The lower fragment, together with the bones 
of the forearm, are, as a rule, drawn backwards and upwards 
behind the upper fragment by the triceps, whilst the lower end of 
the upper fragment projects in front of the joint (Fig. 200, and 
Fig. 201) ; in rare instances the lower fragment is drawn upwards 
in front of the upper fragment, as seen in the accompanying 
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skiagram (Fig. 202). Signs. — The forearm is shortened and generally 
bent more or less at a right angle to the arm ; the olecranon projects 
posteriorly : and the lower end of the up})er fragment in the 
common variety forms a prominence in front of the joint. The 



Pio. 201. — Skiagram of a fnuHure of the lower end of the hiinienis with dis- 
placement of the lower fragment backwards and upwards. The lower end 
of the apper fragment projects in front of the joint. Common form. 
(Taken by Dr. Hugh Walsham.) 

signs are similiu* to those of dislocation of the radius and nlna 
backwards. The following differences presented by the two 
injuries should sers^e to distinguish them; although when not 
seen immediately after the accident the condition of the parts 
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may be so obscured by swelling that an accurate diagnosis, save 
by the aid of the x rays, cannot be made till the inflammation has 
subsided. Thus, in fracture — 1, the deformity is really reduced, 
but reappears on removing the extending force ; 2, crepitus is 
obtained on reduction ; 3, the condyles bear normal relations to 
the olecranon ; 4, the distance between the acromion and external 
condyle is less than on the sound side ; 5, the prominent lower end 
of the upper fragment projects aJbovt the crease at the front of the 
elbow. In dislocation, on the other hund — 1, the deformity does 



Fio. 202.— Skiagram of a fracture of the lower end of the humems 
with displacement of the lower fragment in front of the upper 
fragment. Rare form. (Taken by Dr. Hugh Walsham.) 

not reappear'when reduced ; 2, there is no crepitus ; 3, the distance 
between the condyles and olecranon is increased ; 4, the distance 
between the acromion and external condyle is the same on both 
sides ; and 5, the prominent lower end of the humerus projects 
bflow the crease at the front of the elbow. In this fracture, 
however, as in all other fractures and injuries about the elbow, 
much aid in the diagnosis will be obtained by the use of the r rap 
and an examination under an aneesthetic. 

(6) Septiration of Oie epiphym. — The signs are similar to the 
above, but the patient is under twenty -one years of age. 

(c) T-shapfd fracture. — In this there is a transverse fracture 
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above the condyles, combined with a vertical or oblique fracture 
extending between the condyles into the joint. Signs. — Similar 
to the transverse fracture, except that the condyles move du one 
another as well as on the shaft, and the distance between them is 
increased. These signs, however, are often obscured by great 
effusion in and around the joint. 

{d) Fracttire of the condyles. — The projecting internal condyle 
may be broken off without implicating the joint ; or the fracture 
may extend obliquely through either condyle and the contiguous 
articular surface into the joint. Cause. — Generally direct violence. 
Signs. — Mobility and crepitus on grasping the condyles, and on 
flexing and extending the forearm when the internal condyle is 
fractured, and on pronating and supinating the hand when the 
external condyle is fractured. 

Method of union. — The extracapsular varieties unite by bone, the 
intracapsular by fibrous tissue. In the T-shaped fracture the 
transverse portion unites by bone ; the vertical or oblique, i.e., 
the portion inside the joint, by fibrous tissue. 

Treatment. — If there is much swelling, and you cannot be quite 
sure that there is no dislocation, place the limb on a pillow, or 
better, on a Stromeyer*s cushion, and apply cold in the form of 
lead lotion or ice, till the swelling has subsided. Subsequently 
reduce the fracture, and place the arm and forearm on an angular 
splint or on a bent anterior splint, or in BavariBU plaster, moulded 
leather, or poroplastic felt splints. Passive movements of the 
elbow should be begun early whenever the fracture involves the 
joint, but when it is transverse above the joint they should be 
delayed for a month, since there is then no danger of a stiff joint, 
but a risk of the passive movements at the seat of fracture leading 
to a false joint Where the internal condyle only is chipped off, 
the angular splint should be placed on the outer side of the arm. 
In the other forms it is usually applied to the inner side. 

The radius and ulna. — Cause. — Generally direct violence, 
when each bone breaks in the same transverse line at the spot 
where the force is applied (Fig. 203) ; occasionally indirect violence, 
as a fall on the hand, when each bone generally breaks at its 
weakest part — the radius in its upper third, the ulna in its lower 
third. Nature of the dispkLcement. — The upper fragment of the 
radius is drawn by the pronator teres towards the upper fragment 
of the ulna, which in consequence of its hinge-shaped articulation 
with the humerus is not displaced. The lower fragments are 
drawn towards each other by the pronator quadratus. Signs. — 
Obvious deformity, crepitus, &c. Treatment. — Flex the elbow to 
relax the muscles ; reduce the fracture, and place the forearm in 
well-padded splints with the thumb upf)ermost. In this position 
the bones are midway between pronation and supination, and 
parallel to one another. There is, consequently, a good interval 

w. H H 
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between them, and the danger of the radius becoming united by 
callus to the ulna, as in Fig. 57, page 179, is avoided. During 
pronation the radius crosses the ulna. Were the fracture set with 
the bones thus in contact, the risk of their uniting would be great. 
The splints should reach from above the elbow to below^ the wrist, 
and should be broader than the forearm, so that the bones may 
not be pressed together by the bandage. If this point is 
attended to, interosseous pads are not necessary. The patient 



Pia. 203. — Skiagram of a fracture of the upper eud of 
the radius and ulna. (Taken at St. Bartholomew's 
Hospital by Dr. Hugh Walsham.) 

should be seen within twenty-four hours, as swelling may occur 
and the bandages require loosening. The splints must be worn 
for about a month, and passive movements of the fingers practised 
early to prevent stiffening. 

GreensHck fracture of the radius and ulna is common in children 
(Plate XIII). 

The radius. — Fractures of the radius may involve, 1, the neck ; 
2, the shaft ; and, 3, the lower end (Colles' fracture). 

1. 77/<? neck of the radius is occasionally fractured. It may be 
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Skiagram of a greenstick fracture of the radius and ulna in a rickety child. 
(Taken by Dr. Hugh Walsham at St. Bartholomew's Hospital.) 

[ To face p. 466. 
Digitized by V^OOQlC 
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kuown by crepitus, and by the absence of movement of the head 
when the hand is pronated and supinated. Treatment — Flex the 
forearm, and place the limb on an angular splint. 

2. The shaft of the radius may be fractured by direct or indirect 
violence. Both fragments are drawn towards the ulna, the upper 
by the pronator teres, the lower by the pronator quadratua (Fig. 
204). Treatment — Similar to that of fracture of both bones. 

3.' Fracture of the lower end of the radius {Colles* fracture). — The 
line of fracture generally runs transversely about three-quarters of 
an inch above the articular surface of the bone. Catise, — Falls on 
the palm of the baud. It is more frequent in the old than in*the 



Pia. 204. — ^Fracture of the radius. (After Gray.) 

young ; and is especially common in elderly women. Nature of 
the displacement, — Sometimes there may be no displacement, but 
generally the lower fragment with the hand is so displaced that 
the articular surface looks downwards, and slightly backwards 
and outwards, instead of downwards, forwards and inwards. This, 
according to Mr. R. W. Smith, is due to the action of the supinator 
longus, the extensors of the thumb, and the radial extensors of the 
carpus. By others it is believed to be due to the impaction of the 
upper fragment into the lower, a condition frequently met with 
in specimens preserved in museums. 
Occasionally the lower fragment is 
displaced forwards in consequence 
of falls on the back of the hand. 
Comminution of the lower fragment 

with involvement of the wrist-joint p,^ 205. -Colles' fracture. (St. 
frequently occurs. *Sty?W. — Very Bartholomew's Hospital Museum.) 
characteristic. On the back of the 

wrist, jnst above the joint, there is a prominence caused by 
the backwardly-displaced lower fragment, and above this a 
slight depression ; whilst on the palmar surface there is a soft 
prominence (caused by the flexor tendons and pronator quad- 
ratus being bulged forwards by the lower end of the upper 
fragment) corresponding to the dorsal depression, and below 
this a depression corresponding to the dorsal prominence. 
Pronation and supination are lost, the hand is deflected to the 
radial side, and the lower end of the ulna is prominent. The 
deformity is well seen in Fig. 205. These signs are similar to 

u u 2 
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those of dislocation of the carpus backwards. The following points 



Fio. 206. — Skiagram of fracture ot the lower end of the radius (Colles* fracture). 
The characteristic abduction of the hand was not present (Taken by 
Dr. Hugh Walshain.) 

will serve to distinguish the two injuries : — In fracture^ 1, the 
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Skiagram of Colles' fracture of the lower end of the radius. The abduction of the 
hand is well marked. (Taken by Dr. Hugh Walsham.) 

[To face p, 469. 
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Fio. 2(»7. — Carr's splints for Colles' fracture. 
(Swain's Surgical Emergencies.) 



styloid process of the radius is on the same or on u higher plane 
than that of the ulna; 2, the distance from the internal condyle 
to the tip of the styloid process of the radius is legs than on the 
sound side ; 3, there is crepitus ; 4, the deformity, when it can 
be reduced, has a tendency to return if the extending force is 
relaxed ; and 5, it is very common in the old, and occurs from 
slight causes. In dis- 
location, on the other 
hand, 1, the styloid 
process of the radius is 
on a lower plane than 
that of the ulna; 2, the 
distance from the in- 
ternal condyle to the 
tip of the styloid pro- 
cess of the radius is 
the same as on the 
sound side; 3, there 
is no crepitus ; 4, the 
deformity when reduced has no tendency to return when the 
extending force is relaxed ; and, 5, it is usually the result of 
great violence, and more frequently occurs in the young than 
in the old. If still in doubt, a skiagram should be taken 
(Plate XIV). This is especially desirable, when, as in the 
patient from whom the skiagram shown in Figure 206 was 
taken, the deformity characteristic of the fracture is not well 
marked, lest the injury be wrongly 
diagnosed as only a sprain. Treat- 
metU, — Afte^ reducing the fracture as 
thoroughly as possible, and if necessary 
imder an ancesthetic, apply two ordi- 
nary forearm splints, taking care that 
the anterior one does not reach beyond 
the heads of the metacarpal bones, and 
place a pad beneath the wrist to restore 
the lost concavity of the front of the 
radius. Practice passive movements 
of the fingers from the third duy, as 
in this form of fracture the tendons, 
where they cross the back of the radius, 
the seat of fracture, are apt to become 
adherent to their grooves. This is 
the almost invariable method of treating Colles' fracture at 
St. Bartholomew's Hospital, and is attended with excellent results. 
If preferred, Carr's (Fig. 207) or Cordon's (Fig. 209) splints may 
be used. After the splintsj'are applied, a skiagraph should be 
taken to make sure that the /racture has been properly reduced. 



?Ui. 208.— Separation of the 
lower epiphysis of the radius 
from a lad ajjed 16 years. 
(St. Bartholomew's Hospital 
Museum, No. 758 6.) 
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The pistol-shaped splint introduced by N^laton, and justly con- 
demned by Sir James Paget as so frequent a cause of stiff wrist 
and fingers should on no account be used. Remove the splints 
in two or three weeks, and employ shampooing, friction with 
stimulating liniments, <kc., till any stiffness of the joint or fingers 
that remains has disappeared. 

Separation of the lower epiphysis (Fig. 208) may occur in young 



V 




Pio. 209. — Gordon's splint for Colles' fracture. (Gordon's Frtcturesrj^^ — -r- 

subjects, and resembles Colles* fracture, and like the latter, has to 
be distinguished from a backward dislocation of the wrist Bony 
union occurs, hence the lower end of the radius ceases to grow, 
and the hand is pushed over to the radial side by the growth of the 
ulna, causing much deformity if the accident occurs in childhood. 




210. — Fracture of olecranon. (ListonV'Surgery.) 



The ulna. — Fractures of the ulna may be divided into fracture 
of — 1, the olecranon ; 2, the coronoid process ; and 3, the shaft. 

1. The olecranon may be fractured in a transverse or oblique 
direction. The elbow-joint is always involved, except when the 
fracture is through the tip of the process only. Cause. — Direct 
violence, as a fall on the point of the elbow, or violent action of 
the triceps muscle. Nature of the displacement (Fig. 210).— The 
detached fragment is usually widely separated from the rest of 
the bone by the triceps; but when^the periosteum and tendinous 



Digitized by 



Google 



'2, 



FRACTURES OF THE ULNA. 



K-^ 



expansion of tbe triceps covering the olecranon is not torn, am 
the fracture is very oblique, little or no displacement occurs. 
SifftiB, — Swelling from effusion of blood, and later of serum, int< 
the joint ; inability of the patient as a rule to extend his aim ; 
and generally, the presence of a gap between the fragments. 
Method of union, — Usually fibrous, unless treated by wiring ; but 
when the separation of the fragments is slight, it may be bony. 
Treatment. — The fragments should be wired together through a 
longitudinal incision over the olecranon. If from any cause wiring 
is considered undesirable, place the elbow in a position of slight 
flexion on a jointed splint, and apply evaporating lotions till the 
swelling has subsided. An attempt may then be made to bring 
down the detached fragment by strapping and a bandage. Passive 
movements should be begun early (seventh day) to prevent 
ankylosis. Many advise that the arm should be put up in full 
extension ; but this is objectionable, as it causes the olecranon 
form an angle with the shaft. Mr. Heath, on the other han^, ^^ 
strongly recommends flexion of the arm to a right angle. /' §f^ 

2. The coronoid proceu of the ulnay except in dislocation of VJie 
ulna and radius backwards, is rarely fractured. It is said at timl^ 
to oooor from violent contraction of the brachialis anticus muscle 
Sigm, — When fracture of the coronoid is present in dislocation of. 
the radius and ulna backwards, the dislocation is readily reduce<f<^ 
but immediately returns on relaxing the extending force. When 
fracture of the coronoid is not present, the dislocation is more 
difficult to reduce ; but when once reduced, has no tendency to 
recur. IVeatment, — After reducing the dislocation, place the arm 
in a flexed position on an inside angular splint Employ passive 
movements early. 

3. The shaft of the tUna is occasionally fractured without 
implication of the radius. Cause, — Direct violence. Nature of the 
displacement, — The upper fragment is not displaced, being held in 
position by its hinge-shaped articulation with the humerus. The 
lower fragment is drawn towards the radius by the pronator 
quadratua Signs, — it is readily detected by running the finger 
along the prominent posterior border of the bone, when a gap or 
irregularity is felt, and by crepitus on movement. Treatment, — 
Similar to that of fracture of the radius. 

The carpus, metacarpus and phalanges. — Fractures of these 
bones require no special mention. They may be diagnosed by the 
deformity and crepitus. Rest for a few weeks on a splint, followed 
by passive movements to prevent stiffness, is all that is generally 
necessaiy. 

INJURIES OF THE LOWER EXTREMITY. 

Bruises or contusions, bums, scalds, and f^st-bites of 
the lower extremity call for no special mention beyond that bruises 
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about the hip and ankle may be mistaken for fracture, and that a 
contusion of the limb may be so severe at times as to terminate in 
gangrene. 

Sprains of the nnkle and knee are very common. Pain, 
inability to bear any weight on the limb, effusion into the joint or 
the sheaths of the surrounding tendons, and later, ecchymosis of 
the skin, are the usual signs. A sprain of the ankle, when there 
is much swelling, is often difficult and sometimes impossible, 
without the aid of the x rays, to diagnose from a fracture, and 
should then be treated as such. For an ordinary sprain absolute 
rest should be enjoined, and cold or evaporating lotions or a wet 
bandage should be applied. When the swelling has subsided, the 
part may be put in a plaster-of^Paris bandage or in a poroplastic 
splint for some weeks, and then shampooing and passive movements 
employed if any stiffness be left. Some surgeons advise massage 
from the first. 

Buptiire of muBOles and tendons^ either as the result of 
external violence or of sudden and spasmodic contraction of the 
muscle, is not infrequent in the lower limbs. Here, only rupture 
of the plantaris or Achilles tendon require special notice. It 
usually happens in men beyond the middle period of life without 
any evident cause. It is attended with a distinct snap, and a 
feeling as if the part had been struck, followed by pain, and some- 
times by ecchymosis, and by inability to raise the heel Treatment. 
— A plaster-of-Paris bandage should be applied with the foot in the 
extended position to approximate the ends of the ruptured tendon. 
If a heel is made to the plaster case, the patient need not lay up. 
The plaster case should be worn for two or three weeks. 

Dislocations of the Lower Extremity. 

Dislooation of the hip. — This injury is much less common 
than dislocation of the shoulder, a fact readily explained by the 
strength of the capsular ligament, the depth of the acetabulum, 
and the powerful muscles by which the joint is surrounded. It 
occurs, however, more frequently than might be expected, owing 
to the powerful leverage which, from the great strength of the 
femur and length of the leg, is brought to bear upon the joint in 
falls upon the knee and foot with the limb extended and abducted. 
Dislocation therefore, as might be inferred, is more common in 
the young and strong ; fracture of the neck of the femur in the 
old and feeble. Cause, — Dislocation of the hip, whatever form it 
may take, generally occurs when the limb is abducted. In this 
position the head of the bone presses upon the inner and lower part 
of the capsule, its weakest part, and if any sudden or great force is 
now applied to the other end of the lever, the head of the bone may 
be forced through the capsule at this spot into the obturator 
foramen. Here it may remain, or if at the time of the accident 
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the limb is flexed and rotated inwards as well as abducted, it may 
be carried round the outer margin of the acetabulum on to the 
dorsum ilii ; or, if the limb is' extended and rotated outwards as 
well as abducted, round the inner margin on to the pubes. In 
rare instances it would appear to occur during forced adduction of 
the limb, the head of the bone being then driven directly backwards 
on to the dorsum ilii. In such a case, however, the rim of the 
acetabulum is generally, though not always, splintered off at the 
same time. 



^ 



Pio. 211. — Dislocation on Fio. 212.— Dislocation into 

dorsam ilii. sciatic notch. 

(Cooper's Dislocations.) 

The Y, or ilia-femoral ligament plays so important a part in 
dislocation of the hip that its attachments should be briefly con- 
sidered before studying the varieties of this dislocation. It consists 
of a thickening of the front of the capsular ligament, and is attached 
above to the anterior inferior spine of the ilium, and then divides 
into two branches like the letter Y inverted. The outer branch 
is inserted into the upper part of the anterior iuter-trochanteric 
ridge ; the inner branch into the lower part of that ridge. It is 
exceedingly strong, and will bear a breaking strain of from 250 to 
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750 pounds. Both branches limit extension ; the outer branch 
rotation outwards as well. The wh9le ligament therefore is tense 
during extension and outward rotation of the limb ; relaxed 
during flexion and rotation inwards. 

Varieties. — Dislocations of the hip are divided by Bigelow into 
the regvlavy in which one or both branches of the Y ligament are 
intact, and the irregular^ in which both branches are ruptured. 
In the former the signs are constant, as the untom branch of 
the Y ligament compels the bone to take a certain definite position. 
In the irregular the signs vary, as both branches of the Y being 
ruptured, the control which it exercises over the position of the 
bone is lost. Our attention here will only be directed to the 
regular dislocations. Of these Bigelow describes seven, the first 
four of which are commonly known as the clasncal dislocations of 
Sir A^Uey Cooper, 

Cooper's Classification. BiaBLow's Classification. 

A. Regular. One or both 
brunches of Y entire. 

Dislocation on to the dor- I ^ t\ i \ 

•v ? = 1 Dorsal 

sum iln j 

Dislocation into the sciatic 1=2. Dorsal below the 

notch I tendon I Both 

Dislocation into the ob- ( = 3. Thyroid and down- ^ branches 
turator foramen ) wards 

Dislocation on to the ) = 4. Pubic and sub- 
pubes ) spinous 

5. Anterior oblique 

6. Supraspinous 

7. Everted dorsal 



ofY 
entire 



Outer 
branch of 

Y 
ruptured. 



B. Irregular. Both branches 
of Y ruptured, 

1. Dislocation on to the dorsum Hit {the dorsal of Biyelow), — This 
is the most common form of dislocation of the hip. The head of 
the bone is thro^-n upwards and backwards on to the dorsum of 
the ilium, the articular surface of the head looking backwards, and 
the great trochanter forwards. The capsular ligament is generally 
ruptured at its lower and inner part, sometimes posteriorly, and 
the round ligament is usually torn. The Y ligament is uninjured, 
the external branch preventing eversion. The glutei muscles are 
raised from the ilium by the head of the bone, which is always 
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situated above the tendon of the obturator internus. The other 
external rotators have been found variously lacerated or torn from 
their attachments. Signs (Fig. 211). — The limb is slightly flexed, 



Fio. 213.— A— B, Nelaton's line. 

adducted, rotated inwards, and shortened, so that the lower end of 
the femur crosses the lower third of the opposite thigh, and the 
great toe rests on the instep of the opposite foot. The head of the 



a h 

FiQ. 214. — Sciatic dislocation of the left hip. a, shows slight shortening in 
extended position of limb ; 6, shows marked shortening in flexed position. 
(After Dawson, of Ohio.) 

hone, at least in thin subjects, can be felt in its abnormal situation 
on nutating the limb. The great trochanter is above a line drawn 
frgm the anterior superior iliac spine to the most prominent part of 
the tuberosity of the ischium {Nilaton's line) (Fig. 213) ; and the 
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distance from the top of the great trochanter to a line drawn 
horizontally round the plevis on a level with the anterior 
superior iliac spines {Bryant's litie) is less on the injured than 
oil the sound side. 

2. Dislocation into the sciatic notch (the dorsal below the tendon of 
Bigelow), — The head of the bone escapes below the tendon of the 
obturator internus, and then ascends behind it on to the surface of 
the ilium just in front of the sciatic notch, or on the pyriformia 





Fig. 215. — Dislocation into 
obturator foramen. 



Fio. 216.— Dialocation on 
the pubes. 



(Coopers Dislocations.) 

as it emerges from the notch. The head looks backwards and 
the great trochanter forwards, eversion being prevented by the 
outer branch of the Y ligament. The tendon of the obturator 
internus winds over the neck of the femur, and is therefore the 
great obstacle to reduction. The capsule is generally torn below, 
the round ligament ruptured, the gluteus maximus raised by the 
head of the bone, and one or more of the external rotators are 
usually torn. The JSigTis (Fig. 2 1 2) are very similar to those of the 
former variety ; but the flexion, adduction, and rotation inwards 



Digitized by 



Google 



DISLOCATIONS OF THE HIP. 477 

are less pronounced. The lower end of the femur crosses the 
opposite knee, and the great toe rests on that of the opposite foot. 
Shortening with the limb extended is much less than in the former 
variety ; but with the limb flexed it is much greater. This is 
shown in the accompanying diagram (Fig. 214), and depends upon 
the fact that in the dislocation on to the dorsum ilii the head of the 
boue in extension lies above the acetabulum, and when flexed at 
a riglit angle to the body on the same level as the acetabulum ; 
whereas in the sciatic dislocation the head of the bone in exten- 
sion is almost on the same level as the acetabulum, but when 
flexed at a right angle to the body lies considerably behind the 
acetabulum. 

3. Didocaiion into the obturator foramen (the thyroid and doton- 
uKirxU of Bigelow). — The head is displaced downwards on to the 
obturator externus, where it lies suspended by the Y ligament, and 
may remain either just below the acetabulum, or be carried slightly 
inwiutls towards the perineum or outwards towards the tuberosity 
of the ischium. The head of the bone generally looks slightly 
inwards, and the trochanter outwards. The capsule and round 
ligament are ruptured, the former at its lower and inner part. 
The glutei, pyriformisr, psoas and iliacus, obturator externus, pec- 
tineus, and the abductor brevis are stretched or sometimes torn. 
Sigm (Fig. 215). — In the more common form, viz., that in which 
the head is displaced downwards and a little inwards, the limb is 
apparently lengthened, due to the lowering of the pelvis on that 
side, but is really shortened about half an inch or so. It is also 
abducted and slightly flexed, whilst the body is bent forwards to 
relax the psoas and iliacus, and as there is usually some external 
rotation, the toes point slightly outwards. The nearer the head of 
the bone approaches the perineum the more plainly can it be felt, 
and the more eversion and abduction will there be; conversely, the 
nearer it approaches the tuberosity of the ischium the greater its 
inversion and adduction ; whilst when it is displaced directly 
downwards there will be neither eversion nor inversion, adduction 
nor abduction, but marked flexion. 

4. Dislocation on to the jmbes (the pubic and subspinous of Bige- 
low), — The head of the bone is thrown forwards and rests below 
Poupart's ligament, either upon the ramus of the pubes {pubic) or 
upon the pectineal eminence just in front of the anterior inferior 
spine {subspinous). The head looks forwards and the trochanter 
iMckwards. The capsule is generally torn below, and the round 
ligament ruptured. The Y ligament is entire and produces the 
eversion of the litnb characteristic of this variety. The psoas and 
iliacus, with the anterior crural nerve between them, are generally 
stretched tightly over the head of the bone. The femoral vessels 
are displaced to its inner side. Signs (Fig. 216). — The limb is 
slightlj shortened, flexed, abducted, and rotated outwards ; and 
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the head of the bone can be plainly felt in its new situation. There 
is flattening over the hipjoint. 

The anterior oblique^ swprcupinovs, and everted dorsal, the three 
remaining regular dislocations of Bigelow, are too rare to be 
described here. They can readily be produced, however, on the 
dead body. Thus the ordinary dorsal dislocation can be converted 
into the anterior oblique by carrying the leg across the symphysis, 
forcibly everting the thigh, and banging it down across the lower 
third of the opposite thigh, in which position it becomes firmly 
locked. If now the thigh is forced into the perpendicular position, 
the outer branch of the Y ligament will be ruptured and the supra^ 
spinoua variety produced. This variety in its turn can be converted 
into the everted dorsal by circumducting the extended limb inwards 
and then everting it. 

Treatment — Reduction may be effected by : 1, manipulation ; 
2, traction with the limb in the flexed position ; 3, traction with 
the limb in the extended position. Of these methods the first and 
the second are the most scientific, and when their principles are 
understood and they are rightly applied, they are usually the most 
successful. Recent dorsal dislocations should always be reduced 
by the first or second method, aided if need be by an aneesthetic ; 
and these methods will often succeed in reducing cases of loug 
standing after traction in the extended position, even with the 
pulleys, has failed. In long-standing cases, should the above- 
mentioned methods fail, reduction may under some circum- 
stances be attempted by 4, open incision. 

1. Reduction by manipulation consists in relaxing the Y ligament, 
the chief obstacle to reduction, and then by means of various move- 
ments of rotation, circumduction and extension applicable to each 
particular variety of dislocation, in making the head of the bone 
retrace its steps round the margin of the acetabulum, and 
finally re-enter the acetabulum through the hole in the capsule 
by which it escaped. To do this it is necessary to know in what 
direction the head of the bone looks in any particular position 
of the limb— a point easily determined by remembering that the 
articular surface of the head looks very nearly in the same 
direction as the internal condyle. It must be further remembered 
that by rotation is meant the rolling of the femur on its own 
axis ; that in outward rotation the anterior surface of the patella 
is rolled outwards, and in inward rotation inwards ; that by cir- 
cumduction is meant the revolving of the femur round the axis 
of its head, and that in this movement the anterior surface of the 
patella always looks to the front. During the manipulation the 
patient should be placed upon his back upon the floor, while the 
surgeon with one hand should grasp the ankle, and with the other 
the thigh or leg, and put the limb through the several movements 
required for the kind of dislocation. An assistant, if necessary. 
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should fix the pelvis. For the dislocation on the dorsum ilii 
and into the sciatic notch the movements are practically the same 
(Fig. 217). The limb should be flexed and slightly adducted to 
disengage the head from behind the acetabulum and then abducted, 
rotat«i outwards and brought down parallel to the sound limb. 
These movements are tersely described by Bigelow in the words 
Mift up/ 'bend out,' 'roll out/ t.e., lift up or flex — bend out or 
abduct — roll out or rotate outwards. The head is thus compelled 
to revolve round a centre formed by the great trochanter, which is 
held in position by the outer branch of the Y ligament. In the 
tl^yroid (Fig. 218) the thigh should be flexed and slightly abducted, 
then rotated forcibly inwards and adducted,. and brought down 





Pm. 217. — Method of reducing 
the dorsal and sciatic diBloca- 
tioDS of the hip by roanipala- 
tion. 



Fig. 218.— Method of reducing 
the pubic and thyroid disloca- 
tions of the hip by manipula- 
tion. 



(After Bigelow.) 

parallel to the sound thigh. The head is thus made to retrace 
its steps towards, and re-enter the acetabulum, the Y ligament 
l>eing wound up, as it were, and so put on the stretch. In the 
jmbic the reduction is accomplished in a manner similar to that 
employed for the thyroid. In a pubic dislocation recently under 
my care manipulation failed, although practised several times, the 
licad in each instance passing into the thyroid foramen. On 
gentle traction, however, downwards and outwards the head was 
reduced with ease. A present and a former colleague have each 
had a similar experience. 

2. Reduction by traction with the limb in the flexed position, — 
The flexion of the limb has for its aim the relaxing of the Y liga- 
ment and other ligaments and tendons that impede reduction, and 
then drawing the head of the bone directly into its socket. In 
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the dorsal dislocation the thigh should be flexed at a right angle 
to the body, and traction then made in an upward direction, 
slightly adducting and rotating inwards to disengage the head 
from behind the acetabulum. Counterpressure may be made, if 
necessary, by the surgeon placing his unbooted foot on the anterior 
iliac spine whilst drawing or jerking the limb upwards. If on 



Fig. 219. — Reduction of dorsal dislocation by pulleys in extended position. 
(Cooper's Dislocations.) 

flexion it is found that the limb cannot be abducted beyond the 
perpendicular with the body, the hole in the capsule is probably 
too small to allow of the head being replaced. It may readily be 
enlarged by circumducting the flexed thigh outwards across the 
abdomen. The pulleys may be used if more force is required, 
the patient then being laid on his sound side and counter- exten- 
sion applied to the pelvis by a leather band secured to the wall ; 




Fig. 220. — Reduction of sciatic dislocation by pulleys in extended position. 
(Cooper's Dislocations.) 

or the patient may be placed on his back, the pelvis secured to the 
floor, and the pulleys attached to a staple in the ceiling. In the 
sciatic the same method should be adopted, as the flexion frees the 
head of the bone from the tendon of the obturator intemus which 
winds round its neck, and together with the Y ligament, which is 
also relaxed by flexion, is the chief obstacle to reduction. In the 
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thyroid the limb should be flexed and abducted, and the head of 
the bone drawn towards the socket, counter-pressure being made, 
if required, by the unbooted foot on the pelvis. The pulleys may 
also be employed in this position if more force is required. In 
the pubic the limb should be flexed on the pelvis, whilst the head 
is drawn down towards the acetabulum by a jack-towel passed 
round the upper third of the thigh. At the same time the limb 
should be rotated slightly inwards. 

3. Reduction by traction with the limb in the extended position is 
the method recommended by Sir 
Astley Cooper, but is one which 
is now seldom used except in 
long-standing cases. It has for 
its object the drawing of the 
head of the femur directly into 
the acetabulum by main force, 
rupturing any ligaments, muscles, 
or tendons that ofler impediment. 
The extending force is made in 
the line of the dislocated femur, 
generally by means of the pulleys, 
which are usually secured to the 
lower third of the thigh by a 
padded leather band, counter- 
extension being made simulta- 
neously, and in the same straight 
line as the extension, by fixing 
the pelvis by means of a perineal 
band, secured by suitable straps 
to a staple in the wall or floor. 
The patient should be placed on 
a low couch or on a mattress on 
the floor. The line of extension 
and counter-extension differs ac- 
cording to the form of dislocation. 
Thus : — In the dorml (Fig. 219), Extension should be made across 
the lower third of the soimd thigh, the pulleys being fixed to a staple 
in the wall a few feet from the foot of the couch above the level 
of the body, and the counter-extending band to a staple in the 
floor near the head of the couch. In the sciatic (Fig. 220;, the 
extension is made in a nearly similar direction, save that the 
thigh should be more flexed. In the thyroid (Fig. 221), extension 
is made in an upward and outward direction, by means of a 
perineal band passed round the upper part of the dislocated thigh 
and attached to pulleys fixed to a staple in the wall on the injured 
side. Counter-extension is made by a band passed round the 
pelvis and secured to a staple in the floor on the sound side. 




Fro. 221. — Reduction ot thyroid 
dislocation by pulleys. (Coiiper's 
Dislocationn. ) 
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The ankle, in the meantime, is drawn towards the mesial line of 
the body by the surgeon's hand passed behind the sound limb. 
The line of extension and counter-extension here runs obliquely 
across the body. In the pubic (Fig. 222), extension is made 
downwards and outwards by pulleys attached to a staple in the 
floor, counter-extension being made by the perineal band, which 
is carried upwards and inwards across the opposite shoulder, and 
attached to a staple in the wall. After the extension has been 
applied some time the head of the bone may be lifted over the 
edge of the acetabulum by a jack-towel, the thigh, if necessary, 
being rotated inwards at the same time. 

4. BedtLction by open incision has of late been practised success- 
fully in cases of long standing where manipulation and extension 
have failed. The head of the bone having been exposed it is freed 
from fibrous bands and adhesions, the acetabulum is cleared of 



Fio. 222. — Reduction of pubic dislocation by pulleys in extended positton. 
(Cooper's Dislocations. ) 

any fibrous tissue that may be found filling it, and the head of the 
bone rephiced. 

The patella may be dislocated outwards, inwards, upwards, 
and edgeways. The outward dislocation is the most common ; the 
upward variety can only occur when the ligament patellffi has 
been ruptured or divided The outward and inward varieties may 
be complete or incomplete. In the dislocation edgeways, which 
is very rare, the patella rests vertically on one edge between the 
condyles, either the outer or the inner edge looking forwards, but 
most commonly the former. Cause, — Muscular action, or a blow 
on the outer or inner edge of the bone. Knock-knee predisposes 
to the outward dislocation. The si^ns are obvious, the position 
of the patella indicating the nature of the accident. Treatment, — 
With the patient antesthetized, the thigh should be flexed on the 
abdomen, to relax the quadriceps extensor muscle ; and the leg, 
for the same purpose, extended on the thigh. In the outward 
and inward dislocation, pressure should now be made on the edge 
of the patella that is further from the centre of the joint so as to 
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raise the opposite edge and tilt it over the condyle, when it is at 
once drawn into place by the action of its muscles. In the edge- 
ways variety, pressure should be made with the thumbs in opposite 
directions on the upper and lower margin of the dislocated bone, 
this manipulation being aided by suddenly and forcibly flexing 
the knee, and then, if necessary, by extending it. Reduction, 
though generally easy, is sometimes attended with great difficulty, 
and has occasionally been found impossible, even after sub- 
cutaneous division of ligaments and tendons. Effusion into the 
joint generally follows, and should be treated in the usual way. 
After reduction the joint should be placed on a back splint or in 



Fia. 223. — Author's method of transplaating the tubercle of the tibia for the 
purpose of shortening an elongated patella ligament. 

plaster of Paris, and a knee-cap subsequently worn, or the knock- 
knee, if present, cured to prevent a recurrence of the dislocation. 

Partial dislocation of the patella^ the result of an elongated 
patella ligament, sometimes occurs. The elongation of the liga- 
ment allows the patella to be placed on the femur when the knee 
is flexed so that its anterior surface looks directly upwards. As a 
consequence of the elongation of the ligament, the patella from 
time to time is apt to slip suddenly over one or other condyle, 
causing the patient to fall. In three cases I have succeeded in 
curing the condition by transplanting the tubercle of the tibia 
lower down the shaft of the bone, thus shortening the ligament 
half an inch to an inch according to the amount of elongation. 
The method of transplanting the tubercle will be understood 
by referring to Fig. 223. The tubercle was fixed in its new 
situation by an ivory peg. 

The knee. — Dislocation of the knee is exceedingly rare. It 
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may occur in a forward, backward, inward, and outward direction, 
and in any csise may be complete or incomplete. Cause. — Usually 
great violence, as a severe wrench or twist of the joint. Sigfu, — 
hi the lateral dislocations, which are generally incomplete, a pro- 
jection caused by the condyles of the femur on the one side, with 
a depression below, and a projection of the tibia, or of the fibula, 
as the case may be, on the opposite side, with a depression above, 
at once show the nature of the injury. In the antero-posterior 
varieties, which are generally complete, 
there is great shortening and deformity 
of the limb ; the head of the tibia in the 
forward dislocation projects anteriorly; 
whilst in the backward it can' be felt iu 
the ham. In the former there is gene- 
rally considerable sweUing and conges- 
tion, and often pain in the limb below 
the knee, from pressure of the condyles 
of the femur on the popliteal vessels aud 
nerves. Treatment, — Reduction, as a 
rule, is easily accomplished by extensiou, 
combined with manipulation and pres 
sure in the direction indicated by the 
variety of the dislocation. The limb 
should then be placed on a back-splint, 
and an ice-bag applied to the knee, 
passive movements being begun at the 
end of two or three weeks, and a knee-cap 
subsequently worn for twelve months 
at the least. Compound dislocations 
usually, though not invariably, call for 
amputation. 

Didocaiion of one of the semilunar 
cartilages of the knee^ usually the internal, 
may occur from a sudden twist or wrench 
of the joint during semi-flexion. The 
accident is attended with sudden and 
severe pain, a * locking ' of the joint 
usually in a bent position, and the presence of a hollow, some- 
times of a projection over the site of the semilunar cartilage. 
There is at first commonly some effiisioQ into the joint. In 
chronic cases the patient may be able to displace and replace 
the cartilage at will by twisting his knee. The condition may 
closely simulate a loose body in the joint or a nipped synovial 
fringe, but the above signs will generally suffice to distinguish 
it. The diagnosis is, however, sometimes difficult unless the 
patient is seen at the time the cartilage is displaced. Treat- 
ment, — To replace the cartilage, flex the thigh on the abdomen 



Fio. 224.— Splint for re- 
taining in place a dislo- 
cated semilunar cartilage. 
The mechanisni limits the 
movement of the joint to 
flexion and extension, all 
rotatory movement being 
prevented. 
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and the leg on the thigh, and rotate the leg outwards ; then 
manipulate the cartilage with the fingers and suddenly extend 
the leg, at the same time rotating it outwards. To prevent a 
recurrence the movements of the joint should be limited to flexion 
and extension by means of a special form of splint (Fig. 224), 
which should be worn for a year or longer. In intractable cases 
in which, notwithstanding the use of the above instrument, the 
cartilage is constantly being dislocated and recurrent attacks of 
synovitis set up, the joint should be opened through a vertical 
incision at the inner side, and the cartilage removed. Before the 
capsule is incised all haemorrhage should be stopped, and at the 
end of the operation the synovial membrane and capsule should 
l>e accurately closed by fine silk or kangaroo-tail tendon ligatures. 
The strictest precautions should be taken to prevent inflammation 




Fia. 225. — Diulocation of the foot 
backwards. (St. Bartholomew's 
Hospital MoBeam.) 




Fia. 226.— Subastragaloid dis- 
location. (St. Bartholomew's 
Hospital Musenm.) 



and sepsis. Thus the limb should be placed on a splint a few 
days before the operation, and the skin most carefully asepticized. 
Alter the operation the splint should be continued for a fortnight, 
and passive movements and massage then employed till free 
movement is attained. 

The ankle. — The astragiilus, together with the rest of the bones 
of the foot may be dislocated from the socket formed for it by the 
tibia and fibula, in an outward, inward, backward, forward, or 
upward direction. All five varieties are generally complicated by 
fiucture of the fibula, or of the internal malleolus. The outward 
and inward varieties will be described under the head of Fracture 
of the Fibula (see p. 501). The backward and forward varieties 
are rare ; the latter especially so. In the former (Fig. 225), the 
astragalus ia either partially or completely driven backwards 
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from its socket, carrying with it, of course, the other bones of the 
foot, so that the foot appears shortened, the heel prominent, and 
the tendo Achillis tense. In the forward variety the astragalus 
is generally forced only partially from between the malleoli, and 
the foot appears lengthened, the heel less prominent than natural, 
and the tendo Achillis relaxed. In the upward variety the tibia 
and fibula are torn asunder, and the astragalus is forced upwards 
between them. The ankle appears widened, the malleoli are almost 
in contact with the ground, and all motion at the ankle-joint is lost 
Treatment — The leg having been flexed and the foot extended 
to relax the calf-muscles, make extension on the foot whilst an 
assistant holds the thigh, and then manipulate the bones into 
position. If necessary, give an aneesthetic, and cut the tendo 
Achillis. Place the foot and leg on a back-splint, or, if preferred, 
on a Cline's or Dupuytren's splint 

Compound dislocation of the ankle. — In young and healthy 
subjects an attempt should be made to save the foot, unless the 
main vessels are torn, or there is much comminution of the bones, 
or extensive laceration of the soft parts, when amputation is the 
safer course. Resection of the bones, however, may in some 
instances, be undertaken with advantage, but each case must be 
judged on its merits, and the indications for the resection cannot 
be discussed here. 

The astragalus may be dislocated from the tibia and fibula 
above and from the os calcis and scaphoid below and in front, in 
a forward, backward, inward or outward direction ; whilst very 
rarely it may be rotated on its own axis either vertically or 
horizontally. The forward dislocation, which is generally produced 
by a wrench of the extended foot, is the most common, the bone in 
this variety usually inclining either a little outwards, or a little 
inwards at the same time. The backward dislocation most often 
occurs from a wrench when the foot is flexed. The lateral disloca- 
tions when complete are always compound, and nearly always 
associated with fracture of the malleoli. Si^ns. — The astragalus 
in the fortoard variety can be felt projecting under, and often 
threatening to protrude through the skin of the instep ; whilst in 
the backward form it gives rise to a prominence beneath the tendo 
Achillis which it causes to bulge backwards, to shortening of the 
foot, and to a projection of the tibia in front. The lateral varieties 
being compound, the nature of the injury is obvious. Treatment. 
— In the simple form attempts should always be made to push 
back the displaced bone into its socket by making pressure in the 
proper direction, the calf muscles being relaxed by position, the 
foot extended, and the tendo Achillis, or any other tendon or 
ligament that is felt tense, divided if necessary. An amesthetic is 
generally required. If reduction is then found impossible, the 
rule is to leave the displaced bone alone, and only tx> excise it if 
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sloughing threatens or has actually occurred. Seeing, however, 
how successful are the results of excision of the astragalus for 
intractable cases of club-foot, I should myself, if I failed to reduce 
the bone, remoye it at once. In a compound dislocation the bone 
should, as a rule, be excised. 

The Bubastrac^oid dislocation is one in which the bones 
of the foot are displaced from the astragalus, which itself retains 
its natural connections with the tibia and fibula. The foot is 
generally displaced either backwards and inwards, or backwards 
iind outwards; more rarely in the opposite directions. In the 
backward and inward variety (Fig. 226) the foot is inverted, 
the sole looks inwards, the external malleolus is prominent, the 
internal malleolus is buried by the projection of the os calcis beyond 
it, and the head of the astragalus forms a distinct prominence on 
the outer side of the instep, over which prominence the skin is 
tightly stretched. In the backward and outward variety the foot 
is everted instead of inverted, the internal malleolus is prominent, 
the external buried, and the astragalus projects on the inner side 
of the instep. The forward varieties are too rare to require 
description. The normal relations of the head of the astragalus 
to the malleoli, together with the signs above given, will serve to 
distinguish it from dislocation of the astragalus alone, the injury 
with which it is most liable to be confounded. Treatment. — In the 
backward varieties the foot should be drawn forwards, whilst the 
leg is forced backwards, the tendo Achillis and the tibialis anticus 
and posticus being divided if necessary, and the patient put under 
an ansBsthetic. Reduction is sometimes very difficult or even 
impossible in consequence of the tibial tendons hooking round the 
head of the astragalus or of the mutual interlocking of the bones. 
After reduction the foot should be placed on a splint^ and an ice- 
bag applied. If sloughing occurs, PirogofiTs or Syme's operation 
may have to be performed. 

Dialooation of the separate bones of the tarsus, of the 
metatarsal bones, and of the phalanges of the toes are too 
rare to require special description. 

Fractures of the Lower Extremity. 

Fraoturee of the femur may be divided into fractures of — 
I. the upper end ; II. the shaft ; and III. the lower end, 

I. Fractures of the upper end of the femnr may be 
divided into — 1, intracapsular fracture of the neck; 2, extracap- 
sular fracture of the neck ; 3, fracture of the great trochanter ; and 
4, separation of the epiphysis of the head. 

1. Intracapsular firacture occurs most frequently in the old, 
and more commonly in women than in men. Cause, — The atrophy 
and fatty degeneration of the bone and the diminished obliquity of 
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the neck which is said frequently though not invariably to attend 
old age, are the chief predisposing causes. Professor Humphry 
maintained, however, that there is no diminution of obliquity as 
age advances. Slight indirect violence, such as slipping off the 
curbstone, catching the toes in the carpet, <fec., is the common 
exciting cause. 

State of the pare*.— The line of fracture may be situated at any 
part of the neck within the capsule, and may be transverse or 
oblique; the usual situation, however, is just external to the head, 
and the direction transverse. The fragments may be impacted or 
non-impacted, but impaction is the exception. In the impacted 
form the lower fragment is nearly always driven into the upper ; 
when, however, the fragments are very jagged, mutual interlocking 
may occur. The periosteum covering the neck — the cervical reflec- 
tion as it is sometimes called — may be partially or completely torn, 
so that all connection between the head and the rest of the bone is 
severed. Upon the extent of its rupture will in part depend the 
amount of displacement of the fragments, and the kind of union 
that will occur. In the non-impacted form the lower fragment 
with the rest of the femur is drawn slightly upwards by the muscles 
inserted into the trochanters, and at the same time generally rotated 
outwards. The outward rotation would appear to depend in part 
on the direction of the line of fracture, and in part on the weight 
of the limb, which has a natural tendency to roll outwards. Method 
of union, — In consequence partly of the feeble blood supply of the 
upper fragment, and partly of the fragments not being in apposition, 
bony union seldom occurs, the parts becoming bound together by 
fibrous tissue or remaining ununited. In the latter case the frag- 
ments become roimded off and polished, forming a false joint; 
whilst, owing to the absorption of the lower fragment^ great 
shortening of the neck usually ensues. 

Signs, — Slight shortening — about three-quarters of an inch, 
eversion, inability to raise the limb from the horizontal position, 
approximation of the great trochanter to the anterior superior 
spine of the ilium, rotation of the great trochanter through a 
smaller arc than on the opposite side, and crepitus, are the usual 
signs. Occasionally there may be no shortening at first, and 
patients have been known to walk after the injury. In rare 
instances there has been inversion instead of eversion, a fact not 
easy of explanation. In the impacted form there is no crepitus, 
the shortening is less, and does not disappear on extension, and the 
patient may be able to raise the limb from the horizontal position, 
and perhaps stand or walk on it. Diagnosis, — The age of the 
patient, the very slight shortening, the absence of bruising about 
the trochanter, the slightness of the violence occasioning it, and 
the eversion of the limb, are the chief signs which point to 
intracapsular fracture ; but it may have to be diagnosed from the 
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extracapsular form, from dislocation of the hip, from dislocation 
with fracture of the acetabulum, from chronic osteo-arthritis, and 
from mere contusion of the hip. In the extrdcapstdar form the 
shortening is greater, the patient usually younger, the occasioning 
violence direct and more severe, and there is often bruising and 
ecchymosis of the skin and widening of the trochanter. In disloca- 
tion there is loss of mobility of the limb, and the head of the bone 
can be felt in the abnormal position. The only common dislocation 
with which the ordinary form of fracture could be confounded is 
the pubic, as in this alone is there any eversion ; but here the 
distinct prominence formed by the head of the bone on the pubes 
at once serves to distinguish it. luf rapture of the acetabulum toith 
dislocation there is, in addition to crepitus, the presence of the 
head of the bone in an abnormal situation, whence it can be drawn 
on extension of the limb, but returns when the extension is relaxed, 
crepitus during these movements being felt. Chronic osteo- 
arthritis, in which in consequence of the absorption of the head of 
the bone there is often shortening and eversion, and in consequence 
of the movement of the osteophytes upon each other crepitus, may 
be distinguished from intracapsular fracture, which it may simulate 
should a patient suffering from it have a fall, by the history of ^ 
pain, lameness, and stiffness before the injury. In contusion of 
the hip, though there may be eversion of the limb and loss of power, 
the trochanter retains its normal relations, and there is no shorten- 
ing or crepitus. It should be remembered, however, that in 
old people absorption of the neck of the bone may slowly take 
place after a contusion, and of this the patient should be 
warned, as otherwise the surgeon may be accused of overlooking 
a fracture. 

The treatment should vary according to the age and powers of 
the patient. Thus in the old and feeble in whom bony union can 
scarcely be expected, and in whom, moreover, long confinement on 
the back is liable to produce bed-sores and even fatal hypostatic 
congestion of the lungs, the limb should be merely placed at rest 
between sand-bags, and the patient only confined to bed for a few 
days.' He should then be allowed to get about on crutches with 
the parts secured in some form of stiff bandage or moulded leather 
case, or on a Thomas's hipjoint splint. In younger and fairly 
vigorous patients an attempt may be made to obtain bony union 
either by means of extension with the weight and pulley or by the 
long splint Confinement to bed for six or eight weeks is usually 
necessary, followed for another two or three months by the use of 
some form of stiff apparatus. 

2. Eztraoapsular firaotures, though more frequent in the 
old than in the young are not, like intracapsular fractures, so 
essentially an injury of old age. Thus, they are frequently met 
with between the ages of forty and fifty, whereas intracapsular 
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fractures hardly ever occur in persons under fifty. Cause, — 

Usually direct violence, as a fall or a severe blow on the great 

trochanter. State of the parts. — The fracture commonly extends 

through the base of the neck just outside the capsule, and is nearly 

always associated with a fracture of the great trochanter. It may 

be impacted or non-impacted, the former condition, however, bein^ 

by far the most common. Indeed, it is probable, that nearly all 

extracapsular fractures are in the first instance impacted and 

accompanied by fracture through the great trochanter, and that 

they only become non-impacted by the splitting asunder of the 

trochanters, in consequence of the neck being 

~ driven in still further wedge-wise between 

them; and hence that non-impaction only 

occurs as a result of great violence. The 

line of fracture through the trochanter 

commonly extends obliquely downwards 

and backwards, and terminates by passing 

through the trochanter minor ; but it may 

take various directions, sometimes splitting 

the trochanter into several pieces. The 

method of union is generally bony, and as 

the blood supply is very good, there is often 

an excessive formation of callus. In rare 

instances no union, or fibrous union occurs. 

The signs are similar to those of the intra- 
capsular variety. Thus (Fig. 227), there is 
eversion and shortening of the limb, pain on 
movement, inability as a rule to raise the limb 
from the ground, and the top of the trochanter 
is found to be above N^laton's line (Fig. 213), 
and the base of Bryant's triangle to be less 
than on the sound side. But the shortening 
Fio 227 — Fxtra is greater than in intracapsular fracture ; the 

sular fiucture ^^he patient is commonly not so old ; the fracture 
neck of the femur. is probably produced by direct violence ; the 
trochanter feels enlarged and broader than 
that of the opposite side, from being split by the neck ; there is 
swelling and bruising about the hip ; and often much subsequent 
ecchymosis, since the blood being outside the capsule readily makes 
its way to the surface. In the nonrimpacted variety where there 
is much comminution of the trochanter, the shortening may be as 
much as two or three inches, and crepitus will be well marked. 
In the impacted, the shortening is much less, seldom exceeding 
an inch, and crepitus cannot be elicited, unless the fragments are 
loosely w^edged. In firm impaction, indeed, the patient can often 
raise the le^, or even walk. 

Treatment, — In the non-impacted variety, extension should be 
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applied by means of some variety of Liston's long splint, a stirrup, 

weight and pulley being substituted for the perineal hiiid. Firm 

osseous union will generally be obtained in a month to six weeks. 

If impacted with deformity it should be forcibly broken down 

under an ansesthetio, and extension applied. Union will then occur 

with less than an inch of shortening. If the impaction is allowed to 

remain there will be an inch or more of shortening, and prol>ably 

some eversion and stiffness of the joint with permanent lameness. 

3. Fraoture of the great trochanter ; and 4, separation of 

the epiphysis of the head, are too rare to call for description here. 

1 1. Fractures of the shaft of the femur 

are very common hi children, loss common 

in adults, and rare in old people, in whom 

intra- and extracapsular fractures more 

readily occur. Cause. — (ienerally the result 

of indirect violence, occasionally of direct, 



Fio. i28.— Ffartare of upper Fio. 221*.— Fracture of lower Uiinl 

thitd «l Ummr. (.After (iraj.) of fetttiir. (After iiny. t 

and rmrelj c»f muscular action. State of the pari*. —The line of frao 
Uire 18 iiwallT truisrertBe or obli<)ue: but in rare int<taiio€«, almost 
longitudinal or spiral. The oblique its more ommou in adults ; 
the transTerBe in children. The frajnuents for the lu^^st |>art 
coDsideniblT overiap, pruduciiig Bjuch »sijort^niijj/. The uteuail 
Bt'Oatioii of tbe fr^rture ib aU»«it the nji'iile of tiie U>ne, thoujfh 
h WMT oorur throo^ tJie up^»er or xix'^y\\^ <fr loaer third, lu the 
mpf^er ikjird {F\^. 2.'1^\. the lo»er end of the upjx-r fruj^iiient i«s 
driVD fomrdt bj ti*e psrja« sui^i ilia«'Ub. ^n<i at the bame tiuie. 
^eoerallT abducted and restated out wjirtifc bv thf >r utej aij<i external 
ix^Uitor amBckss. The upi'tT end <A tt^e iower fru;'iJi*-i't \h drswn 
bj tbe addiMtors, and upwards bv tue quafiricepto ai4<i 
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hamstriDgs, whilst it is also rotated outwaixis in part by the 
adductors, and in part by the weight of the limb. Occasionally, 
the upper fragment is drawn inwards instead of outwards. Union 
is apt to occur with some overlapping of the fragments and 
angular deformity. In the middle third the displacement is 
similar, the upper fragment usually projecting in front and to the 
outer side of the lower. In the lower third the upper fragment, 
in addition to being displaced forwards, is generally drawn towards 
the middle line by the adductors ; whilst the lower fragment, 
especially when the fracture is just above the condyles, is tilted 
backwards into the popliteal space by the gastrocnemius, where it 
can be felt as a distinct prominence, and at the same time is 
drawn upwards with the rest of the limb by the hamstrings and 
quadriceps (Fig. 229). 

Si^ns. — In the adult the signs are usually very obvious. The}* 
consist in shortening, crepitus, eversion of the foot, swelling from 
the approximation of the attachments of the muscles, and in 
preternatural mobility and loss of power in the limb. The ends 



Fk;. 230. - LiHton's long splint. ( Heath's Minor Surgery.) 

of the fragments, moreover, can often be felt on manipulation. 
In young children the diagnosis is not always so easy, especially 
when the fracture is incomplete ; the bowing of the limb, 
shortening, sensation of yielding or creaking, and the history of 
the accident, however, will usually prevent a mistake. 

Treatment. — The methods of treating fractures of the shaft of 
the femur are very numerous ; they have all for their object the 
extension of the limb. Extension overcomes the spasmodic 
contraction of the hamstrings and adductors, and through the 
insertion of the quadriceps into the anterior surface of the upper 
fragment draws the lower end of the latter backwards, thus 
counteracting the psoas and iliactis. The various methods may 
be briefly considered under the following heads : — 1, the long 
splint ; 2, the weight and pulley ; 3, the double-inclined plane ; 
4, the plaster-of-Paris or starch batidage. 

1. The long splint (Fig. 230) in its simplest form consists of a 
straight lath with two notches at its lower, and two holes in its 
upyer end, and is known as Liston's. It should reach from the 
axilla to six inches below the foot. The splint, well padded, is 
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first bound to the foot and leg by a bandage carried through the 

notches in the splint, and over the ankle in the form of a figure of 

8, and then up the leg, and beyond the knee to prevent relaxation 

of the ligaments of the joint (Fig. 230). A perineal band having 

been previously adjusted, and its ends brought out through the 

holes in the top of the splint, is now tightened, whilst extension is 

made upon the foot. The ends of the perineal band, as soon as 

the fracture is reduced, are securely tied. The band thus acts as 

a counter-extending force, and the displacement is prevented from 

returning. A broad bandage is finally passed round the thorax 

to confine the splint to the side. The perineal band may consist 

of any soft material, as a folded silk handkerchief, or ** piece of 

bandage sewn in the form of a long bag and stuffed with cotton 

wool," with tapes attached at each end. It should take its bearings 

from the tuber ischii, and not rest between the tuber ischii and 

great trochanter, as here it would press on the great sciatic nerve. 

The splint is improved by a cross-bar at its lower end, to prevent 

the limb rolling outwards, and by an oval aperture opposite the 

external malleolus, to prevent pressure on that bone. As the 

perineal band is apt to chafe, most surgeons, in its place, employ, 

in combination with the long splint, the stirrup, weight and pulley 

for the purpose of extension, raising the bed at the foot so that 

the weight of the body may act as the counter-extending force. 

Many modifications of the long splint are in use ; amongst these 

may be mentioned Beyer's, Desault's, Bryant's, and De Morgan's 

splints. Bryant's (Fig. 92, page 259) consists of two long 

splints united above and below by iron cross-bars in the way 

shown in the drawing, and interrupted opposite the trochanters to 

avoid pressure on these parts. By its use both limbs are kept 

parallel, and abduction or adduction of the fractured limb is 

prevented, whilst extension is kept up by means of the elastic 

apparatus attached to the side of the splint, and connected by 

cords and pulleys to the foot-piece, which moves up and down 

in a slot. If the foot of the bed is raised no perineal band is 

required. 

2. The weight and pulley is frequently used, either alone, or as 
an addition to the long splint. A long piece of strapping is 
secured on each side of the leg and lower third of the thigh by 
strapping and a bandage, leaving a loop about eight inches long 
under the sole. In the loop thus left a flat piece of wood, about 
two inches square, is placed, and through a hole in the centre of 
this a cord is passed and secured by a knot at its end. The cord 
is then carried over a pulley at the foot of the bed, and a weight 
of several pounds suspended on it. The weight should be gradually 
increased till the fractured limb is found on measurement to be 
the same length as the sound limb. Ten to twenty pounds or 
even more may be required. Counter-extension is made by the 
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weight of the body, the foot of the bed being raised six inches or 
so on blocks. But the many details involved in its application 
will be better learnt by three months' dressing in the wards than 
by any verbal description. In children, the limb or better both 
limbs may be suspended by means of this 
stirrup in a vertical position to the ceiling 
(Fig. 231), the weight of the body being the 
counter-extending force. 

3. The doubU'lnclined plane is very useful 
in the treatment of fractures of the upper 
third of the femur, in which the upper frag- 
ment is tilted upwards by the psoas and 
iliacus, and cannot be kept in apposition with 
the lower. By means of the double-inclined 
plane the lower fragment is raised and 
brought into line with the upper, extension 
being secured by the leg and foot hanging 
unsupported down the further side of the 
plane, and counter-extension by the weight 
of the body. The plane may consist of an 
ordinary Maclntyre's splint bent to the 
proper angle, or of a wooden frame that can 
be adjusted to the proper height at the apex 
where the planes meet. Dr. Hodgen's and 
Dr. Nathan Smith's splints are double-inclined 
planes slung on pulleys. The method of applying Hodgen's splint 
is shown in the accompanying diagram (Fig. 232). 

4, Flaster-of-Paris and starch bandages are employed at some 
hospitals from the first, and the patient allowed to get about 
on crutches. 

III. Fractures through the lower end of the femur very 
frequently extend either transversely or obliquely across the shaft, 
just above the articular surface, and vertically or obliquely between 
the condyles into the knee-joint, the broken end of the shaft being 
often impacted between the partially separated condyles. Some- 
times the line of fracture may be entirely supra-con dyloid, the 
knee-joint then escaping. In young subjects the fracture may 
occur in the epiphysial line with or without splintering of the 
condyles. The epiphysis is drawn forward by the crucial ligament 
and upwards by the quadriceps extensor. The lower end of the 
diaphysis projects in the popliteal space, and may be felt close 
beneath the skin. Destructive inflammation of the knee-joint is 
liable to follow fractures through the condyles, but is certainly far 
from common. 

The signs, when the fracture is supra-condyloidy are similar to 
those of fracture of the lower third of the shaft. In the T-shaped 
fracture in which the knee is involved, there is usually great swelling 



Fig. 231. — Fracture of 
the femur treated 
by vertical extension 
(Bryant's Surgery.) 
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of the joint from effusion of blood and serum ; increased width of 
the femur if the condyle are separated from each other ; shortening ; 
inability to stand on or use the limb ; and crepitus on manipulation, 
on grasping the condyles, and often on moving the patella laterally. 
In fracture ikrcfu^h the epiphysis, the age of the patient, and the soft 
crepitus characteristic of epiphysial fractures, in conjunction with 
the displacement mentioned above, will point to the nature of the 
injury. Union generally occurs by bone ; hence epiphysial growth 
is arrested and shortening is common. In all cases of fracture of 
the lower end of the femur the exact nature of the injury should 
be ascertained by the x rays. 




Fio. 232. — Hodgen's splint for fracture of the femur. (Heath's Minor Surgery.) 

Treatment — Some form of the long splint may be applied ; or 
extension made by the stirrup, weight, and pulley ; or the limb 
may be placed on an iron back-splint, with two side splints, and 
slung in the way to be described under Fracture of the Botus of the 
Leg. In the supra- condyloid fracture, where the lower fragment 
is much tilted backwards by the gastrocnemius, the tendo Achillis 
may be divided, or the double-inclined plane used. In fracture 
through the epiphysis, Mr. J. Hutchinson, Junr., advises that strong 
traction be made on the tibia in the line of the limb to overcome 
the quadriceps and to bring the epiphysis down to the line of 
separation. The thigh is then clasped and drawn steadily upwards, 
whilst the knee and hip-joint are gradually brought into complete 
flexion so as to move the epiphysis back upon the fractured surface 
of the diaphysis. The thigh and ankle are then bandaged together, 
the heel being fixed to the buttock and the limb laid at rest upon 
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its outer side. After two weeks the limb is gradually brought 
into the extended position. In any case an ice-bag or lead lotion 
should be applied to the knee till the eflfusion is absorbed. Passive 
movements should be begun at the end of about two weeks. 

The patella. — Fractures of the patella are most common in 
middle life, of more frequent occurrence in men than in women, 
and very rare in childhood. CatLse. — They are generally due tea 
sudden and violent action of the quadriceps extensor muscle, such 
as is exerted by a person to regain the upright position when he 
feels himself slipping backwards, the knee being then semi-flexed, 
and the patella unsupported. They are sometimes caused by direct 
violence, as a blow or fall upon the knee. State of the parts. — When 
due to muscular action the line of the fracture is transverse (Fig. 
223), the aponeurotic covering is usually torn, and the upper frag- 
ment generally drawn some distance from the lower by the action 
of the quadriceps extensor. When due to direct violence it is more 
often starred or vertical (Fig. 234), and the aponeurosis being 




Fios. 233 and 234. — Transverse and Tertical fracture of the patella. 

intact there is little or no separation. In any case the fracture, of 
course, extends into the joint. Method of union. — When the fracture 
is transverse, unless the fragments are wired, union is generally 
fibrous or membraneous, rarely osseous, in consequence of the 
fragments being separated, probably in part by muscular con- 
traction, in part by the eflfusion of blood and later of serous fluid 
into the joint, but chiefly by flaps of the torn aponeurosis falling 
between the fragments. In the vertical and starred fractures, 
where the parts are held together by the untom aponeurosis, 
union is usually osseous. Signs. — At first a gap between the 
fragments can be seen and felt, but it is subsequently obscured 
by swelling of the joint. The patient cannot stand, or extend the 
knee. In a vertical fracture crepitus can usually be detected, and 
the fragments are not separated. 

Treatment. — Antiseptic surgery has completely revolutionized 
the treatment of fracture of the patella and there can be no doubt 
that for all suitable cases wiring of the fragments is the best 
treatment. It should not be lost sight of, however, that wiring 
has been followed by suppuration, stiff* joint, amputation, and even 
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loss of life. In face of these facts, therefore, and considering that 
no such dangers attend the older methods and that by those 
methods a fairly useful joint may be obtained, though the union 
is only fibrous, no surgeon should attempt wiring unless he is 
thoroughly familiar with the antiseptic treatment of wounds and 
is sure that this treatment can be rigorously carried out. Nor 
should wiring be undertaken where the patient's constitution is 
broken down from abuse of alcohol, or from Bright's disease 
or diabetes. 

Wiring the patella may be done by the open or by the so-called 
subcutaneous method. 

(a) The open method is the preferable in that the joint can be 
thoroughly cleansed of all blood-clot and the flaps of aponeurosis 
removed from between the fragments. The operation is perhaps 
best done three or four days after the accident, the patient in the 
meantime being confined to bed with his knee on a splint. The 
skin having been rendered thoroughly aseptic, the fracture is 
exposed by a vertical incision a little to one or other side of 
the middle line of the patella, down to the bone. The flaps of 
aponeurosis are next peeled off the fractured surfaces, and all 
blood-clot washed out of the joint. Each fragment is next 
drilled obliquely from the anterior stirface to the lower part of 
the fractured surface just above the 
cartilage, so that the wire when passed 
and tied is not in the interior of the 
joint (see Plate XV). The flaps of 
aponeurosis between the fragments 
should be held up with forceps so 
that the bony surfaces are brought 
accurately into contact. The wire is 
now twisted tight, cut off, and the 
ends battered down level with the 
bone with an aseptic mallet, the 
aponeurosis over the patella and at its 
sides brought together by kangaroo- 
tail tendon sutures, the wound closed 
and dressed antiseptically, and the 
limb placed on a splint. 

If the skin incision is made a little 

to one side of the middle line and the ^'"'- J^^;"^ T*""?; ^^^1^^ 
^ , ^, , ^, . , ,, vertically to show the method 

Wire 18 mserted through the middle of wiring. (St. Bartholomew's 
of the patella, the cicatrix in the skin Hospital Museum, No. 988 b.) 
will be half an inch or so to one or other 

side of the wire. The limb should be kept on the splint for four- 
teen days and passive movements of the joint then begun. The 
patient should be able to walk with a freely moveable joint at 
the end of three weeks. Fig. 235 and the skiagram (Plate XV) 
w. K K 
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show the accurate apposition of the fragments, and the firm 
bony union that can be obtained by wiring by the open method. 
The skiagram further shows how the wire does not involve the 
cartilaginous surface of the patella. 

(b) The subcutaneous method. —}lr. Barker ties the fragments 
together subcutaneously by thick, soft silver wire. A small 
incision is first made into the joint through the ligamentum 
patellsB immediately below the lower fragment and the blood 
squeezed out. A curved needle on a handle is carried through 
the incision behind the patella and brought out through the 
skin immediately above the upper fragment It is then threaded 
and withdrawn. After being imthreaded it is repassed through 
the same incisions, but now between the patella and the skin, 
threaded with the other end of wire projecting from the puncture 
above the patella and again withdrawn. The ends of the wire 
are now twisted, drawing the fragments together, cut off short, 
and the incisions closed. The flaw in this procedure, as in other 
methods in which the joint is not opened, is that the flaps of 

aponeurosis may remain between the 
fragments and prevent the bony sur- 
faces from being brought into contact ; 
nor can blood-clots be so effectually 
removed. 

When it is not thought advisable 
or judicious to wire the patella the 
fracture may be treated in one or 
Fig. 23«.--Mal^Jgne 8 hooks, ^^^^^ ^^ ^j^^ following ways. If seen 

before effusion has occurred, the 
whole limb from the ankle to the hip may be enclosed in a 
Bavarian pi aster-of- Paris splint, and the patient confined to bed 
for a week, and then allowed to get about on crutches. Even 
when effusion has set in, this plan may be attended with good 
results. Usually, however, when effusion has occurred the limb 
is placed on a back-splint with the foot raised so as to relax 
the muscles in front of the thigh, ice or cold lotion applied till 
the swelling has subsided, and then an endeavour made to 
draw down the upper fragment as nearly as may be into con- 
tact with the lower. Various forms of apparatus are employed 
for this purpose, amon;:st which may be mentioned Manning^ 
Hamilton s and Steavenson's splints, Malgaigne's hooks (Fig. 
236), and Mayo Robsou's pins (Fig. 238). But plaster of Paris 
applied in the way above described, after the fragments have 
been as much as possible approximated by strips of strap- 
ping:, is one of the l)est methods short of wiring that can be 
ailopted. On the removal of whatever apparatus is used, at the 
end of six weeks or two months a leather knee-cap, to prevent 
flexion, must be worn from three to six months, and subsequently 
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Skiagram of a fractured patella in which the fr.ij,'nicnts have been wired. (Taken by 
Dr. Hugh Walsham at St. Bartholomew's Hospital.) 

[To face p. 498. 
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an apparatus to partially limit flexion for two or three years, as 
otherwise there is a great tendency for the fibrous mjiterial uniting 
the fragments to become stretched, and the fragments to become 
widely separated. 




Fid. 237. — Manning's patella splint. The leg is drawn in outline, so as to show 
beneath it the webbing band passing throagh the slit in the splint. The stri|>s 
of EEtrapping should reach up the thigh to the gluteal fold. 

Mannings splint. — A piece of webbing is taken the length of the 
leg, and is first secured to the back of the thigh by a dozen or so 
strips of strapping previously sewn to the webbing. The whole 
limb is then placed on the splint, the leg and foot being firmly 
bandaged to it below, and the thigh lightly to it above. The free 
end of the webbing band, having been brought out through the 
slit in the splint midway between the knee and ankle (Fig. 237), 
is drawn down beneath the splint, and sewn over a piece of stick, 
which is secured to the foot-piece by an india-rubber ring (a) on 
each side. Elastic tension is in this way continually exerted upon 
the upper fragment, thus drawing 
it down towards the lower. 

Mayo RobsorCs metliod. — A strong 
steel pin is passed through the liga- 
mentum patellae outside the knee- 
joint ; the skin is then drawn down 
over the patella, and another pin 
passed through the tendon of the 
quadriceps also outside the joint. 
The two pins and with them the 
fragments of the patella are then 
drawn together by a figure-of-eight 
suture on each side, so as to bring 
the fractured surfaces into apposi- 
tion (Fig. 238). An antiseptic 
dressing is applied, and the pins 
allowed to remain in situ for a 
month. 

The tibia and fibula. — Both bones, or the tibia or fibula 
alone, may be fractured. 

Fracture of fjoth hones, which is by far the most common 
variety, may be due to either direct or indirect violence. When 



Fio. 238. — Mayo Robson's method 
of holding fragments of patella 
in contact. 
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the result of direct violence, the fracture occurs at the spot where 
the force is applied, and both bones are usually fractured more or 
less transversely, and in the same line (Fig. 58, page 180) ; but 
when the result of indirect violence, the tibia generally first gives 
way at its weakest spot, i.e.^ about the junction of the middle 



Flc. 2:ii>. — OWIiuM- tract irc «>f th" til.ia aiii f.luila with (li-plan'ment of the 
fniij'iiient.s. I'lom a skiaiiaiu tak«n by Dr. Hugh Walshani. ) 

with the lower third, and tlien the fibula also at its weakest spot, 
i.e.^ in its upper tliird, and the fractures are usually oblique 
(Fig. 239). In the transverse fracture but little displacement 
occui-s ; in the oblique, in which the line of fracture usually 
runs downwards, forwards, and a little inwards, the lower fragments 
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are drawn upwards, backwards and outwards, behind the upper, 
by the muscles of the calf, while the sharp end of the upper 
fragment of the tibia projects forward threatening and indeed 
often causing perforation of the skin (Fig. 240). 

Fracture of the tibia alo7ie is generally caused by direct violence, 
as a kick or a blow on the shin, occasionally by indirect violence, 
i\s a fall on the foot. Nature of the dis- 
placement — The fracture is usually situated 
in the lower third of the bone, and is 
generally transverse, and attended by little 
displacement, the fragments being held in 
position by the fibula, which plays the part 
of a splint; but it may be oblique as in 
Fig. 241. Fractures of the upper and 
lower ends, involving the knee- and ankle- 
joints respectively, and separation of the 
upper and lower epiphysis, may also occur, 
but are rare. 

Fracture of the fibula alone is more common 
than fracture of the tibia alone. Cause, — 
Though sometimes caused by direct it is 
more often the result of indirect violence, 
such as a severe wrench or twist of the foot. 
The fracture is then generally situated from 
two to three inches from the external mal- 
leolus, and the foot is at the same time 
very commonly dislocated either outwaitls 

or inwards, according to the direction of y\q. 240.— Fracture of 
the force. Nature of the displacement. — In the lower third of tlie 
the fracture with outward dislocation of t'bia. (AfcerGray.) 
the foot {Pottos frajcture^ as it is generally 

called), the upper end of the lower fragment is driven inwards 
towards the tibia, the external lateral ligament is raptured, or the 
end of the internal malleolus is torn off (Fig. 242). The foot, 
at the same time that it is displaced outwards, is also drawn 
backwards by the tendo Achillis. In the fracture with inwaixl 
dislocation (which is rare), the articular surface of the external 
malleolus usually follows the astragalus, and the upper end of the 
lower fragment of the fibula in consequence projects outwards. 

Signs. — In fracture of both bones the signs are usually un- 
mistakable, especially when the fracture is oblique and in the 
lower third of the leg. When the tibia or fibula alone is fractured 
the diagnosis is often very difficult In the tibia some irregularity 
may be felt on running the finger along the shin, and crepitus 
may perhaps be elicited. In the fibula, fracture of the lower third 
may be detected by running the finger along the subcutaneous 
surface of the bone just above the external malleolus ; but if the 
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case is not seen till swelling from effusion has set in, it may be 
quite impossible to say whether we are dealing with a fracture or 
a sprain. If in doubt the case should be treated as a fracture. In 
the upper two-thirds, where the bone is covered with muscles, and 



Flo. 241.— ISkiagraiu of an oblique tracture of the tibia. (Taken bj 
Dr. Hugh Walsbam at St. Bartholomew's Hospital.) 

cannot be felt, the following tests for fracture may be applied. 
1 . Move the foot laterally, and crepitus will probably be elicited 
if there is a fracture. 2. Press the tibia and fibula together just 
above the ankle by grasping them with the hand. In fracture, 
pain will be felt at the fractured spot, not at the situation where 
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grasped. 3. Grasp the tibia and fibula with the hands just below 
the knee and above the ankle. If there is a fracture the natural 
springiness of the fibula will be lost, and crepitus may perha[>8 be 
detected. In Pott's frcuiture (Fig. 243), the foot is twisted out- 
wards, so that whilst the inner edge is towards the ground the IC^t^cUv^ 
sole is directed outwards. There is a well-marked depression over 



Flo. 242. — Skiagram of a Pott*s fracture. The internal malleolus in fractured. 
(Taken by L)r. Hugh WaUham at St. Bartholomew's Hospital.) 

the seat of fracture, the internal malleolus projects prominently 
under the skin, and crepitus can be easily obtained. There is also 
n Sirfced j^acAni>(/rr ld isplace meut of the foot. 

Treatment, — In uncomplicated fractures of the tibia or fibula 
alone, the leg may be placed at once in plaster-of Paris splints, 
and the patient^ after a few days' rest in bed, allowed to get about 
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Fio. 243.— Pott*B frac- 
ture. St. Bartholomew's 
Hospital Museam.) 



on crutches. Where there is much swelling, the leg had better be 
placed for a few days on a back-splint to allow the swelling to 
subside before the plaster of Paris is applied. In simple fracture 
of both bones, where the line of fracture is transverse and there 
is but little swelling or displacement, the 
same treatment may often be adopted with 
advantage. But greater care and watch- 
fulness will be necessary to prevent any 
untoward accident. Indeed, whenever this 
method of treating fractures is used, the 
precautions mentioned at page 173 et seq, 
should be taken. When there is any dis- 
placement^ however, the fracture must be 
reduced by making traction upon the foot 
whilst the thigh is steadied by an assistant, 
special care being taken to correct the 
aversion, so frequently present, of the lower 
fragment. The surgeon will know when 
this has been done by the inner side of 
the patella, the internal malleolus, and 
the inner side of the great toe being in 
the same line. Further, he should not, 
as a rule, rest satisfied as long as any 
irregularity can be felt on drawing the finger down the crest 
of the tibia, or as long as any marked difference is apparent 
on comparing the fractured with the sound leg. If any diffi- 
culty is experienced, give an anaesthetic, and, if necessary, cut 
the tendo Achillis. Having reduced the fracture, secure the foot 
and leg on a splint. Whatever form of the various splints for 
the purpose is adopted, take care : — 1, that the foot is at a right 
angle to the leg ; 2, that the ball ojf the *toes and the heel 
touch the foot-piece of the splint ; 3, that the foot is square with 
the foot-piece ; and 4, that the back of the heel is kept from 
contact with the splint by a small pad placed under the tendo 
Achillis just above the heel. The iron splint and cradle, shown 
in Fig. 244, is almost invariably employed by the whole of the 
surgical staff at St. Bartholomew's Hospital for ordinary fractures 
of the tibia and fibula and with the most satisfactory results. In 
applying the splint, which should reach as high as the junction 
of the middle with the lower third of the thigh and should be 
well padded and shaped to the limb, the foot is first secured to the 
foot-piece by strapping and a bandage. The surgeon having then 
assured himself that the fracture is in good position, secures the 
splint by a broad strip of strapping, and a figure-of-eight bandage 
over the knee. The splint is next swung in the cradle, as shown 
in the figure, and side splints are then applied and fixed by 
webbing straps. In the case of fracture of both bones, the 
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apparatus is generally kept on for a month ; in the case of the fibula 
or tibia alone, for two or three weeks. The leg is then placed in 
a plaster-of-Paris, a gum and chalk, or a silicate of soda bandage. 
In Pott's fracture, the above apparatus is also generally used, and 
here again I speak of it in the highest praise. Where, how- 
ever, there is much difficulty in keeping the bones in good 



Fio. 244. — Fiucture apparatus for the bones of leg. 

position, the leg is sometimes laid on its outer side, with the knee 
semi-flexed to relax the gastrocnemius, and secured in Cline's 
sphnts (Fig. 245), the tendo Achillis being divided, if found 
necessary. The backward displacement of the heel, however, is 
best corrected by using Roughton's modification of this splint 
(Fig. 246). It consists of an outside splint with a foot-piece. 




Fio. 245. — Cline*8 splints for Pott'« fracture. The outside splint is known 
by the foot-piece. 

The lioel is drawn forward and secured in position by a " heel 
iKindage," the limb being fixed to the splint by two other bandages, 
one placed just above the ankle and the other just below the knee 
(Fig. 247). At times Dupuytren's splint (Fig. 248) may be better 
adapted to a particular case. The splint consists of a straight 
lath notched at its lower end. It is placed on the inner side of 
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the limb, and should reach frem the tuberosity of the tibia to 
three or four inches below the foot. A wedge-shaped pad, with 
its base below, and not extending beyond the internal malleolus, 
should line the splint. The splint is bandaged on from above 
downwards, and the leg having been thus secured, the foot is 



Fig. 246. — Modified Cline*8 splint for Pott*s fracture. 

brought over to the splint by making . figure-of-eight turns over 
the ankle and foot and through the notches at the lower end of 
the splint. The bandage should not pass over the external 
malleolus or the seat of fracture. The great objection to the use 
of this splint is, that having no foot-piece, the foot is not kept at 



Fio. 247. — Roughton's method of applying the modified Cline's splint in Poti*t 
fracture. The arrows show the direction in which the bandages pull. 



1 g 

Fio. 248. — Dupuytren*8 splint for Pott*s fracture. 

a right angle to the leg. When no special apparatus is at hand, 
the fracture, whether of both bones of the leg or of one bone 
only, may be put up in what is known in Edinburgh ah the box- 
splint (Figs. 249, 250). All that is required is two ordinary side 
splints and some towels, cotton wool, and a few bandages. The 
splints should be rolled in the two ends of a long towel (Fig. 249) 
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so as to form a trough for the fracture, the width of the trough 
being determined by first placing the sound leg in it. The 
fracture having been set the leg is placed on the towel and the 
splints forming the sides of the trough or box are raised and 
secured in position by slip-knot bandages (Fig. 250). Pads 
formed of folded towels should be placed over the tibia or where 
required, and the foot fixed at a right angle to the leg by a figure- 
of^ight bandage (Fig. 250). Backward displacement of the heel 
may be controlled by a ring pad. Massage should be applied 
early in all fractures about the ankle. 

Cases of badly-set Pott' s fractures frequently come under notice. 
In such the foot which has been allowed to remain everted becomes 




Flos. 249, 250.— The box-aplint for fracture of the bones of the leg. In the 
upper figure the position I'f a towel used as a pad is shown. In the lower 
figure the apparatus is shown completed. (After Caud and Cathcart.) 

flat, and there is usually much thickening about the internal 
malleolus, limitation of movement at the ankle, and pain on 
attempting to walk. In recent cases the tendo Achillis should 
be divided and the foot wrenched until it is fully inverted, and at 
a right angle with the leg. Massage should be then sedulously 
applied. In old standing cases I have succeeded in replacing the 
foot after osteotomy of the fibula and excision of a wedge of bone 
from the internal malleolus. The results obtained w^ere excellent ; 
the deformity was overcome and the patient enabled to walk 
without pain or discomfort. 

The tarsTis. — Fractures of the bones of the tarsus are for the 
most part the result of great violence, and are rare. The only 
one calling for passing notice v&fractv/reof the os ccUcis, which may 
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occur from a fall on the heel, passage of a wheel over the foot, or 
violent contraction of the calf-muscles. Crepitus, and when the 
line of fracture is behind the interosseous ligament, some drawing 
up of the posterior fragment by the tendo Achillis (see Fig. 251), 
are the chief signs. But where there is much swelling and bruising 
of the soft parts, the fracture, as is the case in fractures of the 
astragalus and of the otlier tarsal bones, may be very difficult to 
(I'jiirnosc. A skiagram should always be taken. Rest, with the 



Flo. 201. — Skiji-raia t.f inutun' (»f th * os c.ilcis. Tiie Ira^^nicut turn off by the 
tcmlo Acbillis is well been. (Taken by Dr. Hugb Walsham.) 

foot and leg on a splint, in such a position as to relax the calf- 
muscles where there is much displacement, and an ice-bag to 
sulxlue inflammation, are the points to be attended to with regard 
to treatment. When the case is seen early, and there is but 
little swelling, a plaster-of- Paris splint or a bandage may be 
advantageously used. 

The metatarsal bones and phalanges of the toes may be 
fractured by direct violence. No special description, however, of 
these fractures is necessary. 



Digitized by 



Google 



;c.c -' 



DISEASES OF THE SCALP AND SKULL. 509 




SECTION VI. 
Diseases of Regions, 
diseases op the scalp and skull. c^^-^c ^ ^^ ^ 

Parasitic inflammation and ulceration of the scalp.— The 
most common of these are phthyriasis, caused by the pediculus 
capitis ; and tinea tonsurans, or ringworm, due to the trichophyton 
tonsurans, Favus produced by the acJiorion Schoenleinii is now 
very rare in this country. 

Phthyriasis may be recognized by the matting of the hair to the 
scalp by the dried inflammatory exudation beneath which ulcera- 
tion is present. The hairs are thickly studded with the ova of , 
the louse (nits) and the lice themselves may be seen on the scalp. ^ 

TEie lymghatic^lands in the neck are enlarged and may become • ^^^'^tS 
inflamed and suppurate. Treatment. — The head should be shaved 
and the scalp washed night and morning with carbolic soap, the 
ulcers being cleansed and dressed with boracic ointment, and 
glandular abscesses opened and drained. 

Tinea tonsurans, or ringworm^ is known by the occurrence of 
circular, partially bare patches, the hairs over which, if not lost, are 
broken off short, and when plucked out the roots show on micro- 
scopic examination the spores and mycelium of the trichophyton. 
The presence of the stubbly hairs serve to distinguish tinea from 
alopecia areata ; in the latter affection, moreover, the patches are 
quite bare and smooth and shining. As the result of too energetic 
treatment, a patch of tinea sometimes becomes inflamed, forming 
a circular, slightly raised, red area, known as kerion. The disease 
is very catching and most difficult to eradicate when it occurs in 
a large school. Treatment — In the early stages the application 
of Coster's paste (iodine with oil of tar or creosote), cruton oil, 
iodide of merciiry, or glacial acetic acid may be tried; In chronic 
cases the scalp should be shaved and scrubbed night and morning 
with soft soap and carbolic acid, and then dressed with carbolic 
ointment (grs. xii to Si.) The diseased hairs may be plucked out 
with forceps, and the suppurating follicles touched with a probe 
dipped in pure carbolic acid. It has been proposed to graft hair 
into the bare patches left on the cessation of the disease, by making 
a prick and inserting into it a hair pulled out from a healthy spot. 

Erysipelas of the scalp may be due to direct inocculation tft** ^ ^^a 
of the specific micrococcus through a distinct wound or a mere Afc*^****^ 
abrasion or scratch, or to the extension of erysipelas from a 'f^'^lf^ 
neighbouring part. It is most commonly met with after a septic 

\lj>>f *-ii ^"*iiS * ^^^^^ ^^ Ia^w. tw«' t¥%%«^cw«i y/f^m m . 
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scalp wound, but it not infrequently spreads from a scab or 
eczematous excoriation on the face, eyelid, or external ear, or 
follows upon otitis media with necrosis of the mastoid, or upon 
purulent rhinitis through the frontal sinuses. Signs. — The first 
sign is the pitting of the scalp, which does not turn red as does 
the face but is pale and (Edematous. It is accompanied by head- 
ache, drowsiness, or delirium, with other signs of fever. It may 
subside or terminate in cellulitis, or spread through the skull to 
meninges and set up fatal meningitis. For Treatment^ see Erysipelas, 

^i-ovu*xwe5,,^ p. 141). 

. ^-^u.... Cellulitis and abscess of the scalp may occur above the 

"^^'^::^ - . aponeurosis, between the aponeurosis and the pericranium, and 
beneath the pericranium. 

(I.) Snperficialto the aponeurosis. — Suppuration in this situation 
is always limited in extent, forming a small abscess covered by a 
thin layer of epidermis, which is quickly perforated, leaving an 
ulcerated surface. It is usually due to parasitic infection. A 
short incision should be made, the cavity wiped out, and the 
diseased hairs removed. 

(2.) Between the aponeurosis and pericranium, — Here the 

|. suppuration, which is generally due to a scalp wound and is 

1^^^ usually preceded by an erysipelatous inflammation, spreads widely 

ouK beneath the scalp, owing to the loose connective tissue presenting 

^^tuLi y^^i""^ resistance, until the whole scalp is floated up as far as its 

attachments to the supra-orbital margins, the zygomas and the 

occipital ridges. Vertical incisions should be made at several 

points round these margins, avoiding arteries and nerves, drainage 

tubes inserted, and the cavity under the scalp frequently irrigated. 

(3.) Beneath the pericranium, — Suppumtion here is limited by 

the bony sutures to which the pericranium is attached. It may 

be set up by an infected scalp wound which has penetrated to the 

bone ; more rarely it may be due to the breaking down of a 

cephalhaematoma occurring during birth, or to syphilitic or 

tuberculous disease of the bone beneath. At times it may be of 

metastatic or pysBmio origin. Pus in this situation is often 

difllicult of diagnosis, since it is spread in a thin layer under the 

tense aponeurosis ; but the persistence of inflanunatory induration 

will indicate the necessity of an exploratory incision. The abscess 

should be freely incised, scraped out, and stuflfed with gauze. If 

the bone is dead, it will require removal when loose. 

7.y^^4*»f Sodo^* ulcer, and epithelioma of the scalp, require uo 

tmtUi^o^ special mention here. 

^(T Cysts of the scalp or wens. — Patho/ogy,-— Although the skin 

of the scalp has an abundance of sebaceous glands and the 

secretion becomes dried as scurf or dandnifl^, yet obstruction-cysts 

are exceptional. The common sebaceous cyst of the scalp is a 

cyst of new formation, a form of dermoid cyst. The wall of the 
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ojst is composed of stratified epidermis and corium with sebaceous 

glands but oa hair- follicles. The contents are pultaceous or 

porridge-like, and have the peculiar odour of sebaceous material ; 

but neither hair nor other epidermal structures are found in them. 

These cjsts are often multiple, appear in several members of the 

same family, and have a tendency to be transmitted especially 

through the female line. Signs. — These cysts begin as a little 

nodule adherent to the deeper layers of the skin of the scalp. As 

they grow the skin is stretched so that the hairs appear far apart, 

or the hair-follicles atrophy, and the surface becomes thin and 

glistening. Though remaining attached to the skin the rest of 

the cyst-wall is well encapsuled, being only connected with the 

aponeurosis by loose connective tissue. As the cysts increase to 

the size of a hen's egg or the fiat» they tend to slip downwards 

anTbecome more and more pendulous. If not removed, the wall 

may become calcareous ; hence the old term atheromatous cysts. 

The cyst may rupture and the inner surface bulge outwards, 

forming a raised foul mass of granulations resembling a malignant 

ulcer, from which, however, it may be distinguished by the absence 

of induration and glandular enlargement, and the history that it 

began as a sebaceous cyst. Probably an epitheliomatous change >Ho«r f-Mfflii>^ 

finally ensues if the disease is not treated. If a cyst spontaneously ^^^^^^ ir^,^il, 

discharges throujih a small opening, the sebaceous material may ^ukIIZI #Ii>u2 

become inspissated and form a horn. Treatment — A very small ^^^^^'^^. 

cyst may be punctured and a crystal of nitrate of silver pushed ^^^^^-_ .3 

in. A day or so later the wall can be easily dragged out through '^Tj^ 

the puncture. A large cyst may be removed without an aneesthetic, ^"Y^^^*^- 

by rapidly transfixing it with a long straight bistoury and cutting 

upwards. The deepest part of the inner wall is then seized and 

drawn out, when all the unbroken wall comes away. The wound,^ 

can be imited by sutures or plugged with gauze. Under an 

ansesthetic the cyst can be easily shelled out, through an ovaP 

incision, the skin attached to the cyst being removed with it. 

The excision wound is then completely sutured. It is a mistake 

to try and dissect off the adherent skin, for the margins are thus 

80 bruised that healing does not occur. If a foul ulcer has 

formed, it should be well scraped, or excised freely if there is any 

suspicion of malignancy. 

Angiomats or vascular tumours of the soalp.—Capiliart/ j^ Jie ^ > ^ - Mf^^ 
noBvi occur on any part of the scalp, the most important being " ^ 

over the anterior fontanelle. If very small they are best destroyed ^<m/v 
with the cautery point. If large they should be excised. That 
over the anterior fontanelle requires a careful dissection, and the 
operation may be postponed if the nsBvus is not extending until 
the fontanelle has considerably closed, so as to shut off the 
meninges. 

Cirioid aneurysm or aneurysm by anastomosis occwr^ on branches 
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of the temporal or occipital artery. The tumour is of congenital 
origin, although it may not cause disturbance until puberty. It 
consists of a number of dilated, tortuous thin-walled arteries com- 
municating with one another. Between the vessels are fat and 
fibrous tissue in variable amount. A pulsating tumour is formed 
which shrinks and loses its pulsation when the artery supplying it 
is compressed. When large the tumour tends to become pendulous. 
Ultimately ulceration and hsemorrhage occur producing aneemia, 
and if the aneurysm is not removed would end fatally. Treatment. 
— The aneurysm is excised by making a circular incision round 
the tumour and dividing the vessels between clamp forceps. The 
blood-supply may be controlled by compressing or ligaturing 
beforehand the temporal or occipital artery. The gap left may 
be closed by a plastic operation or be covered by skin-grafts. 

Venous or cavernous tumour , or cephalhcematocele, — This is the 
rarest vascular tumour. It is composed of large venous spaces 
communicating with the longitudinal sinus. A soft swelling is 
formed which gives a bluish tinge to the skin covering it. It is 
compressible, or even completely reducible when the hole in the 
skull may be felt. It refils without pulsation, and h as an impulse 
on coughing, and becomes tense on straining or wRen the head 
is low. The tumour may first of all be explored at its margin 
and large veins communicating with it tied. If it communicates 
directly with the sinus, it must be rapidly laid open, and the 
hole communicating with the sinus controlled by the fingers or 
sponges or by plugs of antiseptic gauze. As much of the tumour 
as possible is excised, the wound sutured and firm pressure 
applied over the antiseptic dressing. If the communication with 
the longitudinal sinus is very free, a preliminary ligature of the 
longitudinal sinus behind and in front of the tumour may be 
necessary. 
''^ Caries and neorosis of the skull may follow erysipelas, 
cellulitis and abscess of the scalp, a septic wound with or with- 
out a fracture, or a burn that has destroyed a piece of the scalp 
leaving the skull bare. It may be of metastatic or pysemic 
origin. It is also caused by syphilitic and tuberculous disease, 
rodent ulcer, and other new growths. 

Syphilitic disease of the scalp and skull is a tertiary gummatous 
affection. A single large gumma may cut off the blood-supply 
from the outer table, or widely infiltrate the bone, or a number 
of small gummata may attack it at different points, so that the 
skull after death has a worm-eaten appearance. Ulcers, sharply 
cut and circular or with a serpiginous margin, appear on the scalp 
with bare bone in their floor. As the necrosis extends there is 
danger of thrombosis in the diploic veins and venous sinuses, or 
of the formation of a subdural abscess, and ultimately fatal septic 
meningitis, or cerebral abscess. At times the dura becomes 
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thickened, giving rise to persistent headache or even epilepsy. 
The diagnosis during life chiefly rests on the general evidences of 
past syphilis together with the absence of those of tuberculosis. 
The dried skulls from syphilitic patients show worm-eaten appear- 
ances, necrosis of the outer table, and in places thickening from 
new periosteal bone and sclerosis of the diplo€. When the skull 
is completely perforated the hole is not filled up by bone, and when 
necrosis occurs the seq^uestrum, is not invaginated. In some of 
the specimens preserved in museums the conditions have been made 
much worse by excessive doses of mercury. Other skulls formerly 
thought syphilitic are now known to be from subjects suffering 
from osteitis deformans, or sarcoma or tuberculosis, as described 
in the next section. 

Syphilitic ulcers of the scalp should be treated with large doses 
of iodide of potassium combined with small doses of mercury, and 
the application of a mercurial or iodoform ointment. When bare 
bone is exposed, the ulcer should be scraped and gauze kept in 
contact with it until the surface is covered with granulations. If 
the outer table is dead, it should be gouged away until vascular 
bone is reached ; eventually the whole thickness of the skull may 
have to be excised, and if the outer surface of the dura mater 
is mvolved, it should be also gently scraped. 

Tuberoulosis of the soalp and sktill.—This is a rare form of 
tuberculous disease which generally attacks patients who have 
suffered from other tuberculous lesions, such as lupus, subcuta- 
neous and glandular abscesses and tuberculous bone and joint 
disease. The family history usually indicates a predisposition to 
tuberculosis, and ultimately the patient may die of pulmonary or 
meningeal disease. The disease commences in the bone, as a 
nodule or tumour beneath the periosteum, which extends towards 
the scalp and ruptures, leaving a tuberculous ulcer with bare 
skull for its floor. The ulcers are generally jmiUiplfi* but tend to 
fuse with one another. The bone becomes widely infiltrated with 
caseous tuberculous material, so that it cuts like cheese, or is 
converted into soft debris mixed with granulations. Beneath 
the skull, tuberculous collections spread superficial to the dura. 
Ultimately there is extension, thrombosis of venous sinuses, and 
infection of the meninges or lungs, which may prove fatal. The 
diagnosU from syphilis is made by the absence of the general signs 
of syphilis and tne presence of those of tubercle. The cheesy 
carious bone diftera from the necrosis set up by syphilis, and there 
is no tendency to repair. The microscopic examination of the 
material discharged or scraped might disclose tubercle bacilli, 
but they are few in number and may be missed. There remains 
inoculation experiments on animals, or the injection of tuberculin, 
but practically the clinical evidences are enough for diagnosis. 
Treatment, — It is necessary to remove all the tuberculous disease 

w. L L 
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by scraping and gouging away infiltrated bone until healthy 
Vixscular bone is reached. The removal of the diseased skull will 
allow of any subdural collections being evacuated. The wound 
is afterwards dressed with iodoform gauze and the patient treated 
generally against tubercle. 

Exostoses of the skull are described under Diseases of Bone, 
page 237. 



Fio. 252. — Section through head and neck of a child showing the relations of nn 
occipital meningocele. The suprR-occipital is absent 80 that the foramen magnum 
is enormously enlarged, and through this aperture, in which a glass rod is placeil, 
the intra- and extra-cranial portions (s s) of the sac communicate. The pia 
mater covering of the meningocele is well seen both in the intra- and extra- 
cranial parts. The cerebellum (c), pons (p), and medulla (m) are displaced by 
the pressure of the fluid. The meningocele is in direct communication with the 
ventricles through the foramen of Majendie and the iter of Sylvius. A second 
glass rod indicates this communication. 

Meningooele and encephalooele are rare congenital tumours, 
formed by a protrusion of the membranes of the brain through an 
unossified part of the skull. They are believed to be dependent 
upon hydrocephalus, the excess of fluid in the sub-arachnoid space 
or in the ventricles of the bniin leading respectively to a protrusion 
of the membranes alone (meningocele), or of the brain also {eneepha- 
locele). In the latter instance, the dilated ventricle may extend 
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into the protruding portion of the brain, a condition further distin- 
guished as hydrtncephoUocele, The protrusion is most common in 
t he occipital region (Fig. 252), just behind the foramen magnum, 
between the four centres from which this part of the occipital 
bone is ossified, or the supra-occipital may be absent, so that 
the sac protrudes through what is apparently a greatly dilated 
foramen magnum (Fig. 252). It is next most common at the 
rnot of th^ pose, between the frontal and nasal bones ; but it may 
occur in any situation in the course of the sutures, and even pro- 
ject into the n asal fo ssae or pharynx. Symptoms. — In the occipital 
region these tumours are generally pedunculated and of large 
size— sometimes nearly as large as the child's head ; at the root 
of the nose they are usually small and sessile. The skin covering 
them is generally normal. Thej swell up when the child cries, 
and can be completely or partially reduced on pressure, the 
reduction sometimes producing convulsions or other hy^jp Hymp- h^Qf^f*^ 
toms. When they contain fluid only {meningocele) they are soft, 
fluctuating, translucent, and completely i*educible on pressure ; 
theyjrareljuiulsate, and aregenerally pedunculated. When they 
contain brain-matter (encephalocele) they are doughy, non-fluctua- 
ting, opaque, and only partially reducible ; they pulsate, and are 
usually sessile. They may be mistaken for other tumours of the 
scalp, but especially for congenital dermoid cysts and degenerate 
naevi. However, their intimate connection with the bone, their 
situation in the course of the sutures, and their partial or com- 
plete _redufi.ibiiity> together with the facts that they swell up 
on expiratory efforts, and occasionally pulsate synchronously with 
the brain, will usually serve for their diagnosis. Further, the 
hole in the skull may at times be detected and brain symptoms be 
pr oduced by pressure. Treatment. — As a rule they should be 
left alone, or merely supported by a pad and bandage. A menin- 
gocele, when pedunculated, and apparently communicating with 
the interior of the cranium by a small aperture only, should be 
excised. 

Fungous tumours, generally of a sarcomatous nature, and 
springing either from the tissues of the scalp or pericranium, or 
from the diplo^ or dura mater and then penetrating the bone, 
are occ€tsionally met with, and may be mistaken for inflammatory 
affections of the pericranium or bone, or for syphilitic gummata. 
Their rapid g rowth, resistance to syphilitic remedies, the escape of 
bloody only on puncture, and the concomitant loss of weight and 
strength of the patient, will usually serve to distinguish them ; 
but an exploratory incision may in some cases be necessary to clear 
up the diagnosis. Secondary tumours which pulsate and have the 
structu re of thyroid;;gland tissue, are also very occasionally met 
with in cases of malignant goitre. Treatment, — Where there is 
no~ evidence of dissemination, and the tumour is small and fairly 
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circumscribed, it may be removed. When growing from the scalp 
this can usually be done without much difficulty ; but when the 
growth arises from the bone or dura mater a much more serious 
operation will of course be required, since a considerable portion of 
the skull will have to be cut away and the dura mater probably 
opened. It need hardly be said that the strictest antiseptic 
precautions must be observed. 

DISEASES OF THE BRAIN AND ITS MEMBRANES THAT MAY CALL FOR 
SURGICAL INTERFERENCE. 

Meningitis. — Traumatic inflammation of the membranes of 
the brain has already been described under Injuries of the Head, 
In non-traumatic cases little in the way of surgical treatment has 
been attempted. In tuberculous meningitis the skull has been 
trephined and the membranes washed out through a counter- 
opening formed by removing a lamina of one of the upper cervical 
vertebrae. But this procedure has not been attended with the 
same success as follows washing out a tuberculous peritoneum. 

Septic thrombosis of the venous sinuses of the dura 
mater may be due to direct . septic infectJQn, or. to. indirect 
infec tion through the tributary^ veins.. Thus, the cavernous stnut 
may be involveH in suppuration of the orbit^ facial carbuncle^ 
pecrosis of the upper jaw, and septic inflamnaation of the nasal 
foBSse ; the superior Umgitudinal in septic wounds of the scalp 
and skull ; the lateral sinus in purulent otitis medi^. The 
pathological changes are identical whichever sinus is affected. 
The diagnosis, except in the case of the lateral sinus, is difficult 
or obscure, and little can be attempted in the way of surgical 
treatment. Thrombosis of the lateral sinus, which is fairly 
common, need therefore only be described. 

Septio thrombosis of the lateral sinus is frequently met 
with in the course of pui-ulent otitis media. The infection may 
be conveyed directly tothe walls of the sinus by extension back- 
wards of the septic processes, caries or necrosis in the mastoid 
antrum or cellj ; or it may be carried through the veins which 
lead from the middle ear into the sinus. In either case coagula- 
tion occui-8 in the sinus, and a septic clot forms, which may gradually 
extend downwards into the jugular vein (Fig. 253). Disintegration 
may then ensue and septic particles be conveyed into the circula- 
tion. Signs, — The entrance of the septic particles into the general 
circulation is marked by a severe and prolonged rigor, a sudden 
rise of temperature to 105 or 106, followed by as sudden a fall to 
below normal, accompanied by profuse sweating. When the 
thrombus extends into the internal jugular vein a hard and tender 
cord may be felt in the neck, if not obscured by the lai^ge and 
tender lymphatic glands that are generally present along its 
course (Fig. 253). As the clot continues to break down the 
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rigors are repeated, and exhaustion with pulmonary, abdominal 
or meningeal symptoms ensues. Thus, there is headache, some- 
times optic neuritis; the cheeks are flushed, the tongue is 
dry and^^rown, the breath offensive, the breathing rapid, 
and the gujse greatly increased in frequency; vomiting and 
diarrhoea may now set in, and a petechial rash may appear 
over the abdomen. If absorption is not arrested multiple abscesses 
and gangrene of the lung may occur, and the patient die of 



E. 



Pio. 263. — Section of the right temporal bone to show the effects of feu^purative 
otitis media. The merobrana tympaui and some of the ossicles have disappeared ; 
the attic is enormously enlarged and still contains some piLs as seen on the left 
side ; the internal jugular vein is filled and blocked by a dark breaking down 
clot A and a^ Attic, b. Section of external auditory meatus, o. £nlarge<l 
gland. I.e. Internal carotid, j.y. Internal jugular vein. h. Trephine hole 
to mastoid cells, m. Mastoid process, t. Tympanum. (St. Bartholomew's 
Hospital Museum, No. 2C76f.) 

general pyaemia. In some cases the clot in the lower end of the 
internal jugular vein does not break down, but forms a plug, 
cutting off the septic particles from the circulation. The suppura- 
tion in the clot above may then lead to sloughing of the vein-walls 
and a large abscess containing foul pus forms in the neck. The 
tissues around these may continue to slough, leading to a fatal 
termination ; or the abscess may become circumscribed, and the 
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patient recover. The diagnosis of septic lateral sinus throm- 
bosis from abscess of the braiu and from meningitis is discussed 
at page 521. 

Treatmetit — Immediately on the occurrence of a severe rigor 
in a patient with old middle-ear disease the mastoid antrum 
should be explored and cleared (page 534). Then the lateral 
sinus should be exposed by cutting away its external wall. 
The anterior limit of the groove (Fig. 255) corresponds with 
the anterior margin of the mastoid process, a curved line from 
the occipital bone joining the posterior border of the mastoid 
process marks the posterior limit. The sigmoid bend of the sinus 
may be found by trephining or gouging in Reid's base line 
1^ inches behind the centre of the meatus. The lateral sinus 
thus exposed is incised, the septic clot turned out, and, if it still 
bleeds, stuffed above with a pledget of gaus^, or wool mixed with 
aseptic wax. The internal jugular vein is next exposed in the 
neck, and if found patent divided between two ligatures and 
the skin wound closed. If a clot is felt, a ligature should be 
placed, if possible, well below the clot, and a clamp forceps applied 
three-quarters of an inch higher up. The vein is then divided 
between the ligature and the clamp forceps, the upper end 
raised and fixed in the upper angle of the skin-wound, and packed 
round with gauze. The clamp is then removed, and the clot 
between this upper end and the lateral sinus syringed out. In 
this way the spread of the pyaemia may usually be prevented. 
Unfortunately, however, the septic particles may in some cases 
still reach the circulation by anastomosing channels. 

Abscess of the brain. — Causes. — The two chief causes are : — 
1, middle-ear disease ; and 2, head injuries, with or without frac- 
ture of the cranial bones. As occasional causes may be mentioned, 
3, direct septic extension from the nose, throat, or orbit after 
diseases, injuries, or operations on these cavities, or from 
necrosis or caries of the cranial bones following syphilis or 
tubercle; 4, metastasis or pyaemia, consequent upon gangrene 
of the lung, ulcerative endocarditis, enteric fever, &c. ; and 5, 
general tuberculosis. 

The traumatic abscess, which is of much rarer occurrence since 
the introduction of antiseptics, is referred to on page 369. 

The metastatic and pyaemic abscesses are generally deep-seated 
and multiple, and as they afford no localizing sign are not 
amenable to surgical treatment. 

Abscess of the brain from middle-ear disease is the result 
of septic extension starting as a chronic purulent otitis, which may 
have existed in a quiet condition for years and have slowly led to 
caries and necrosis of the bony walls of the attic and mastoid 
antrum. It is rarely, or never, the result of primary acute purulent 
otitis media. The immediate exciting cause may be (1), retention 
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of septic matter behind dried pus, a mass of polypoid grauulation, 
or plug of wool stuffed in the meatus; or it may be (2) congestion, 
the result of cold, a slight blow, or operation on the ear, nose, or 
throat in which septic matter is left behind. Pathology, — The 
abscess may form either in the middle cerebral fossa or tempero- 
sphenoidal lobe, or in the cerebellar fossa or lateral cerebellar 
lobe. In either case the abscess may be due to (a) direct septic 
extension through the tegmen tympani into the middle cerebral 
fossa, or backwards into the lateral sinus groove, and thence to the 
cerebellar fossa. In the former case an abscess may form beneath 
the dura or in the subdural space and adjacent portion of the 
tempero-sphenoidal lobe. In the latter case, septic thrombosis of 
the lateral sinus may occur, or an abscess form in the lateral 
cerebellar lobe. (6) The abscess may be due to indirect infection 
through a vein or lymphatic. Healthy bone, membranes, and brain 
substance will then intervene between the septic focus in the ear 
and the abscess cavity. The abscess itself may then be surrounded 
by a distinct and often thick wall, and may contain foul-smelling 
pus, or it may be merely surrounded by softened brain tissue. 

An abscess may remain quiescent for weeks or months, but 
ultimately teiminate fatally, either slowly by pressure and septic 
absorption ; quickly, by septic meningitis extending along the base 
of the brain to the medulla and cord; or suddenly, with symptoms 
resembling apoplexy, through its bursting into the sub-arachnoid 
space or into a lateral or the fourth ventricle. 

The symptoms of cerebral abscess are often vague and ill- 
marked. They may be considered under (a) septic signs ; (b) signs 
of intracranial tension and cerebral tumour; and (c) localizing signs. 

(a) Septic signs. — These consist of fever of an asthenic or 
typhoid type. The temperature is variable. It may at firdt be 
raised, but, as a rule, gradually falls, and may become sub- 
normal. The pulse is not quicken^ and may become slow, its beats 
being reduced to fifty or less a minute. The tongue, at first clean, 
becomes furred, dry, and brown, the breath foul, the complexion 
earthy, and the features sunken. A subnormal temperature, 
with a slow pulse, in a patient in an asthenic or typhoid con- 
dition, especially if he has otitis media, is very suggestive of 
cerebral abscess. 

(6) Signs of intracranial pressure and cerebral tumour. — The 
most frequent sign is persistent headache, and, later, drowsiness, 
passing into coma; but with the exception of headache there 
may be no symptoms till the abscess suddenly bui-sts, when signs 
like those of apoplexy supervene. In the earlier stages of chronic 
cases the mental symptoms are often peculiar and characteristic. 
They may be summed up as slow cerebration, want of sustained 
attention, mental obscuration, tendency to doze, and failure of the 
patient to apply his strength. The cardinal signs of cerebral 
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tumour, namely, optic neuritis, vomiting, and headache, are 
variable. Optic neuritis may be present, and may then be 
slight or well marked, and most pronounced on the side of the 
abscess. More often it is entirely absent. Vomiting is seldom 
severe, and perhaps only occurs occasionally after food. The 
headache is generally present and persistent, and may or may not 
be referred to the seat of the abscess. 

Localizing signs, — When the abscess occurs in the frontal or 
temporo-sphenoidal lobe or in the lateral lobe of the cerebellum 
there may be no localizing signs unless the abscess is large and 
encroaches upon the speech, sensori-motor, auditory or visual 
centres, or upon the internal capsule or the peduncle of the 
cerebellum. The localizing signs when the sensori-motor area is 
implicated have been given under Injuries of the Brain (page 364). 
When the abscess occurs in the temporo-sphenoidal lobe it may 
involve the auditory centre and give rise to deafness, especially on 
the opposite side, but this sign is not of much value, as otitis media 
is often bilateral and the hearing dulled on both sides. 1. The 
abscess may press upon nerves at the base of the brain, especially 
the third, and cause ptosis, or even external squint and dilatation 
of the pupil of the same side. 2. It may press upon the facial 
cortex, giving rise to facial spasm or paralysis. It must not be for- 
gotten, however, that the facial nerve as it lies in the aqueductus 
Fallopii may be involved in the tympanic suppuration. In the 
latter case the facial paralysis is complete and on the same side as 
the lesion, whereas in the former it is on the opposite side and 
the patient can shut his eye and has not lost his sense of taste in 
the anterior two-thirds of the tongue. 3. The abscess may by 
pressure affect the visual area in the occipital lobe, and so impair 
visual perception in the temporal half of the retina of the same 
side and the nasal half of the opposite side (hemianopsia), 4. The 
abscess may affect by pressure the sensori-motor area in front, 
causing rigidity (monospasm) or paralysis {monoplegia)^ especially 
of the arm of the opposite side, the leg and the face being less 
affected. 5. The abscess may press on the internal capsule, giving 
rise to both sensory and motor paralyses, and affecting the leg, 
arm, and face simultaneously, or in the order above given. In 
pressure on the cortical area the order of paralysis is reversed, 
and there is no aneesthesia. 6. If the abscess is on the left side, 
the patient may exhibit some form of aphasia from pressure on 
Broca's convolution. To sum up, if in conjunction with the 
general signs of cerebral abscess paralysis of the third nerve 
is present, say on the right side, with spasm or paralysis on the 
left side beginning in the face and involving the arm to a less 
extent but not the lower limb, and there is no sensory paralysis, 
a large abscess in the right temporo-sphenoidal lobe (Fig. 254) 
may be diagnosed. 
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When the abscess is in the lateral lobe of the cerebellum, if the 
patient is able to walk he may have a staggering gait and a 
tendency to fall towards the diseased side, owing to the fact 
that the cerebellum of one side assists the opposite half of the 
cerebrum. Optic neuritis and vomiting are more marked, and 
there may be retraction of the head and pressiire on such nerves 
as the fifth, sixth, auditory and facial Symptoms of compression 
usually appear earlier than in abscess of the cerebrum. 

The diagnosis is often Yery difficult. It is necessary in the first 



Fig. 251. — Large abscess in the right teraporo-sphenoidal lobe of the brain, the 
result of otitis media. (St. Bartholomew's Hospital Museum.) 

place to exclude enteric fever or some obscure cause of septic 
poisoning, such as a chronic empyema, <fec., and then to differentiate 
between abscess, meningitis, sinus thrombosis and mere suppura- 
tion in the mastoid antrum and cells. In meningitis the 
temperature is usually high, the pulse rapid, irregular and 
intermittent, the headache is attended with intolerance of light 
and sound and general hypersBsthesio, and often with strabismus, 
spasms and Convulsions. In nnus ihi*omhosis the temperature is 
pyiemic in character nnd associated with severe rigore, the pulse 
is rapid, and there may be pain or tenderness over the course of 
the lateral sinus or jugular vein. In mastoid suppuration there is 
usually pain and tenderness over the mastoid, and later swelling 
and oedema. In many cases, however, the diagnosis can only be 
settled by an exploratory operation. 

Treatment.— \]i\\Qi^ this has been done at a previous operation, 
the mastoid antrum and the tympanum should be carefully 
explored and thrown into a common cavity by cutting away the 
posterior wall of the external auditory meatus (page 634). It may 
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then be found that there is necrosed bone, and this being followed 
the middle cerebral fossa is opened upwards or the groove of the 
lateral sinus posteriorly. Any pus that may then be discovered 
beneath the dura is let out and the cavity drained. If no pus is 
discovered, the dural elevator is passed a little all round to deter- 
mine the presence or absence of an abscess beneath the dura 
slightly removed from the opening. If the dura bulges, showiug 
intracranial tension, and if the localizing symptoms are fairly well 
marked, a flap of dura is raised, the opening being enlarged if 
necessary by cutting more bone away in an upward and forward 
direction. A subdural abscess may now be discovered, or the 
brain may bulge and give an increased resistance on palpation 
with the finger. A full -sized hydrocele trocar should next be 
introduced into the bi-ain substance, avoiding any large veins that 
may be seen. Pus may now stream out through the cannula, or 
simply ooze out when it is withdrawn, or the cannula may have a 
foul odour if the brain is simply softened. Failing to find the 
abscess at the first puncture, the trocar and cannula should be 
passed in all directions within an inch or so of the brain surface. 
The point of the trocar should be sharp or it may fail to puncture 
or may push aside a thick-walled abscess, and the cannula should 
be fairly large or the pus may not flow. The cavity of the abscess 
should be very gently washed out with boiled water or a weak 
solution of iodine, a drain-tube or slip of iodoform gauze inserted, 
and the rest of the wound closed and dressed with antiseptic 
gauze. If on exposing the middle cerebral fossa the dura does 
not bulge, and the localizing symptoms give no aid, some surgeons 
before exploring the brain would investigate the condition of the 
posterior cerebral fossa. This should certainly be done if an 
abscess in the temporo-sphenoidal lobe is not found, and the 
cerebellum then explored in the same way. If still unsuccessful, 
either at once or at a subsequent operation the opposite temporo- 
sphenoidal lobe and lateral lobe of the cerebellum should be 
similarly dealt with if the otitis media is bilateral, provide<l always 
that sufficient cause in the mastoid antrum or lateral sinus has not 
been discovered to account for the signs of intracranial pressure. 
The mastoid antrum is best exposed through a curved incision 
behind the oar. The ear is drawn forwards, the periosteum retracted, 
and the bone forming the floor of the supra-meatal or Macewen s 
triangle cut away with a chisel or burr. By chiselling away 
more bone in a forward and upward direction immediately above 
the upper margin of the external auditory meatus the middle fossa 
is exposed, whilst by working backwards the groove of the lateral 
sinus is opened. To expose the temporo sphenoidal lobe direct, 
bone should be chiselled away in an upward and backward direction, 
beginning immediately above the external auditory meatus ; or if 
the trephine is used the pin should be applied three-quarters of an 
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inch above Reid's base line, corresponding with the posterior 
margin of the external auditory meatus (see Fig. 255). To expose 
the lateral lobe of the cerebellum, the bone should be removed or 
the trephine applied a quarter of an inch below Reid's base line, 
and one and a-half inch behind the centre of the external auditory 
meatus. The operator will be better guided by bony points than 
by measurements in fractions of an inch. Such exact measure- 
ments can hardly be made in the living patient, and in children 
are not applicable. 

The tumours and new growths in the brain suitable for opera- 
tion are gliomata and psammomata, localized tuberculous lesions. 




Km. 255. — Position for explorlo^ f<Jr cerebral abscesses and lateral sinus tUroni- 
bosis. B. Bregma, l. Lambda, k. Nasion. p. Pterion. r r. Reid's base line. 
M. Macewen*8 supra-meatal triangle, the position for oiiening raastoiil antrum. 
8. Position for exposing sigmoid bend of lateral sinus, t. Spot for trephining 
for temporo-sphenoidal abscess. 9. Spot for trephining for cerebellar abscess. 

syphilitic scars which drugs cannot absorb, scar-tissue and cystic 
formations following injury, and parasitic cysts. Sarcomatous and 
carcinomatous growths are usually too extensive for removal, or 
are multiple from the first. Moreover, since they have no capsule 
they are not sufficiently distinguishable from the surrounding brain 
substance to ensure their complete excision and their nonreturn 
in the scar. The chief si^ns of a cerebral tumour are vomiting, 
persistent headache, optic neuritis, localized spasms or paralyses, 
and epileptiform convulsions, the convulsive seizures usually 
starting in the part connected with the cortical area involved in 
the growth {Jacksontan Epilepsy), Among the symptoms that may 
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enable the surgeon to localize the growth are the following (Figs. 
256 and 257):—!, If at the beginning of the epileptiform fit there 



Fio. 256. — The convolutionB of the outer surface of bhe left cerebral heiaisphere 
with the cortical centres marked. f\ f', f*, First, second, and third frontal 
CDnvolutions ; t', t^, t^, First, second. and third temporo-sphenoidal consolations. 
A. Angular convolution, o. Occipitcil lobe. F s. Sylvian fiasare. P o F. Parieto- 
occipital fissure, p F. Intra-parietal fissure. 



Fio. 257. — The convolutions of the median surface of the left cerebral hemisphere 
with the cortical C3ntre8 marke<l. w\ Fint frontal convolution, cur. Calloio- 
marginal fissure, o f. Gyrus fomicatus. q. Quadrate lobule c. Cuneate lobule. 
For. Parieto-occipit-al fissure, c f. Calcarine fissure, u. Uncinate lobule, 
p. Pamcpntral lobule. 

is — (a) pain, peculiar sensation, flexion, or hyper-extension of the 
great toe, a lesion of the leg-area on the opposite side of the cortex 
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at the upper end of the fissure of Rolando close to the middle 
line is indicated ; (6) movement of the shoulder, a lesion near the 
upper part and rather in front of the fissure ; (c) flexion of the 
thumb, a lesion about the genu of the fissure ; (c/) turning of 
the head and eyes to the opposite side, a lesion in the hinder portion 
of the superior and middle frontal convolutions ; (f) movements 
of the mouth and tongue, a lesion located at the lower end of the 
fissure of Rolando. An epileptiform movement starting in one of 
these parts may be followed bj loss of power in the part for some 
time after the fit. 2. Motor aphasia indicates a lesion of Broca's 
convolution. 3. Hemianopsia^ or loss of half the fields of vision 
in both eyes, points to a lesion of the ouneus of the side opposite 
to the lost fields of vision. 4. Loss of hearing suggests a lesion of 
the two upper tempore- sphenoidal lobes. 5. Amnma^ sensory 
aphasia, woid deafness or the loss of memory of the sound of a 
word, indicates a lesion of the posterior half of the first teinporo- 
sphenoidal convolution of the left side. 6. Alexia^ word blindness 
or loss of memory of the appearances of a written word, points to 
lesion of the angular and supra-marginal convolutions of the 
left side. 7. Agraphia, or loss of memory of the muscular move- 
ments of writing, suggests a lesion of brain below the motor 
area or of the posterior part of the second frontal convolution. 
8. Optic newritis on one side indicates a tumour on the same 
side ; if bilateral, a tumour on the side in which the neuritis is 
most marked. The aid to localization that may be derived from 
the involvement of the cranial nerves has already been mentioned 
under Injuries of the Head (page 355). 

Where, from a consideration of the above symptoms, a tumour 
or new growth is believed to be fairly circumBcril>ed and in an 
accessible situation, the skull should be trephined, a sufficient 
portion of the bone removed, to fully expose the growth by a 
Bey's saw, flofiinann's or Keen's forceps, or the surgical engine, 
and the growth cut away by making perpendicular inciiiions into 
the brain around it and raising it by means of a Hhnrfi npfjon. The 
removal of a portion of the cortex will be folio wifj by Kmi of 
fnDctioD of the area removed, but this U) a great #5Xt*;nt will Ik; 
regained by the aid of the f^urrourKling an^an, e*i]M'j:'tH\\y an rauftrf in 
the eoarser movements. The finer movetiteutM of tl <; iuiu* rn ai><l 
thnmb will not be of>iTjp]^^jy re;rajned ; hence in thin rt-^UfU th*; 
removal of cortex fth-uM \Mi hh \mA*jA an \h r?r^-j»teiit v ith hu*/* m 
Parssitic crsts should l^e dntined. S*^ Tr*jJtintfi/f, pa ire 371, 

Yocal epilepsy, general psrmljsiii, cephalslgiB. — In /<xr// 
€piUp9f, that ift, epilepsy m it bout obn</iiji ^j<w J'^i'^j, mh*^! th'- Uu 
hfoome rery fre-fietit, U^ eiattipk ri*ore trxsuj <^ie ^j r^'/ur. aiA 
the mmtal proeeac«s are Ijtcooiiu^ iuixlter imp^jr^'d, U>« i*/':*.n in 
the eortex lefratiiting the initial moTenaects mar r^ ^ym^. tlj^ 
: spot for the initial moremeota i'/uwi by eiatJi^jf ♦/>e *jr%,u 
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with the Faradic current, and this area of the cortex excised. After 
such an operation a diminution in the number of fits as well as an 
improvement in the health of the patient may be expected. In 
general paralydR trephining in a few cases has been of some benefit 
in the early stages of the disease. Thus the hallucinations have 
disappeared and the patient has so far improved as to be fit to be at 
liberty. In severe cephalalgia incapacitating the patient for work 
or preventing sleep, trephining may give relief. In such cases an 
exostosis, a spiculum of bone, an enlarged Pacchionian body, or a 
fibrous tumour or cyst of the dura mater has been found, and its 
removal has been followed by complete recovery. In other cases 
where a tumour, «tc., of the brain which did not permit of removal 
has been discoverd, the relief of pressure has freed the patient 
from the excessive pain or threatened blindness. 

HydrooephaliiB, especially (a) when accompanied by fits« 

(b) when progressive atrophy of the optic nerve threatens, or 

(c) when dementia or coma supervenes, may be treated by tapping 
the ventricles at intervals and applying slight pressure to the 
skull, or if this fails, by continuous drainage of the ventricles. 
Attempts have been made, but without much success, to drain 
the ventricles into the sub-arachnoid space by introducing a 
strand of aseptic catgut or kangaroo- tail tendon through the 
brain substance, leaving an end in each situation. 

Miorooephaly oombined with idiocy, due it is thought in 
some cases at letist, to too early synostosis of the cranial sutures, 
especially the sagittal and coronal, may be benefited by craniec 
tomy, t.^., the removal of a strip of bone on either side of the 
middle line of the skull. The aim of the operation is to allow 
the brain, the development of which has been prevented by 
the early synostosis, to expand. In some of the cases reported, 
the mind of the child had continued to develop after the 
operation. 

Craniectomy. — Having prepared the scalp as described under 
trephining (page 371), make a semicircular incision over the side of 
the head, extending from a little behind the external angular pro 
cess of the frontal bone to a little in front of the middle of the lamb- 
doid suture ; turn down the large semicircular flap thus marked out, 
and apply a half-inch trephine over the parietal bone two inches 
or so external to the sagittal suture. Gently separate the dura 
mater and cut away with Hoffmann's or Keen's forceps a narrow 
strip of bone some five or six inches long from the parietal and 
frontal bones, parallel to the sagittal and interfrontal sutures. 
Care should be taken during the operation to make as little 
pressure as possible on the brain. At the end of the operation the 
flap should be replaced and accurately seemed by sutures. The 
operation should be repeated on the opposite side of the liead when 
the first wound has healed. I have performed this operation on 
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four patients, but sufficient time has not elapsed to say wliat 
improvement in their mental condition, if any, will result. 

The strictest antiseptic precautions in this as in all operations 
on the skull and brain should of course be taken. See Trephining^ 
page 371. 

DISEASES OP THE EAR. 

By A. E. OuMBSRBATGH, F.R.C.S., Aural Surgeon to 
St. Bartholomew's Hospital. 

Phsrsioal examination of the ear. — In making an examina- 
tion of a patient, let him be seated between the surgeon and the 
source of light, with the affected ear towards the examiner. Throw 
the light on the ear with the mirror 
and notice any abnornal condition of 
the auricle or the external meatus. 
Next grasp the auricle between the 
middle and index fingers, the specu- 
lum (Fig. 258) between the index 

finger and thumb, and pulling the ^ig, 258. -Aural specula, 
auricle upwards and backwards, in- 
sert the speculum with a gentle rotatory movement. Any 
epithelium or wax that may obstruct the view should be removed 
by means of forceps (Fig. 259), or the syringe. If the canal 
be unobstructed, the membrana tympani can be seen stretching 
across its deeper part as a delicate bluish-grey or yellowish- 
grey semi-transi)arent and highly polished film. Near the upper 
and anterior margin is a whitish prominence — the procestus brevis, 
and nmning downwards and backwards from this, to a point just 




Fi(i. 259. — Aural toothed forceps. 

below the centre of the membrane, is the fiandie of the malleus. 
From the tip of the handle a cone of light extends downwards and 
forwards, with its base to the periphery. From the processus brevis 
two indistinct lines extend backwards and forwards — the anterior 
and posterior folds. If the membrane be very thin or its posterior 
segment much retracted, the long process of (he incus can be seen, 
posterior to and parallel with, the handle of the malleus. The 
portion of membrane above the anterior and posterior folds is 
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called ShrapnelVi membrane^ and consists only of the dermoid and 
mucous layers. Whilst noting these points, carefully search the 
membrane for perforations, opacities, or small polypi. After thus 
inspecting the membrane, its mobility should be ascertained by 
means of 1, the pneumatic speculum, or 2, by forcing air into the 
tympanum through the Eustachian tube, either (a) by Valsalva's 
method, (6) by Politzer's method, or (c) by the catheter. 

(a) Valsalva's method consists in making forcible expiration with 
the nose. and mouth closed. 

(6) Politzer's method, — Direct the patient to take a mouthful of 
water ; insert the end of the india-rubber tube into one nostril, 




Fio. 260.— PoliUer's insufflator. 

carefully close the unoccupied portions of this and the other nostril 
with the index finger and thumb ; tell the patient to swallow, and 
sharply compress the bag (Fig. 260). In smaU children the 
tympsnum can be inflated without their drinking water. Some 
patients find a difficulty in swallowing easily when told to do so ; 
such persons should be made to say some guttural word such as 
•* Huck," or distend their cheeks with air. 

(c) To pass the Eustachian catheter (Fig. 26 1 ), hold the instrument 
lightly between the forefinger and thumb and pass it quickly along 
the floor of the nose, keeping the point of the instrument down- 
wards till it reaches the back of the pharynx; next draw it 



^ 



Fio. 261.— Eustachian catheter. 



forward about three-quarters of an inch, gently rotating outwards 
at the same time, till the point is felt to ride over the posterior lip 
of the KustachJan orifice, and further rotating it till the ring of 
the catheter is in a line with the outer cauthus of the eye, push 
the instrument slowly onwards, when the point will be in the 
Eustachian orifice. Another method for reaching the orifice of 
the tube is to di-aw the instrument forward over the back of the soft 
palate till the point begins to ride over the posterior border of the 
hard palate, then turn it upwards and outwards as before. These 
are the two best methods. If the mucous membrane of the nose be 
very irritable, first paint the inferior meatus with a lO^^ solution of 
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cocaine or eucaiue. Occasionallj owing to post-nasal thickening, 
deformity of the septum or enlargement of the inferior turbinal, the 
catheter either cannot be passed, or else when passed cannot be 
turned. In such cases give the catheter a greater curve, and attempt 
to reach the tube through the other nostril. When aiV enters the 
tjmpaxxum freely, it is heard distinctly to impinge on the tympanie 
membrane. If the Eustachian tube be narrowedy the air is heard 
but feebly, or not at all, to impinge on the membrane. U fluid 
be present, either in the tube or in the tympanum, a bubbling or 
gurgling sound is heard. If the tympanic membrane he perforated, 
the air is heard to whistle through the perforation. To hear these 
sounds in the tympanum it is necessary while inflating to use the 
diagnostic tube, which is nothing more than a piece of india-rubber 
tubing 18 inches long, one end of which is inserted into the 
patient's, and the other into the surgeon's, ear. 

Having thus examined the condition of the external and middle 
ear, the next step is to ascertain if possible the condition of the 
auditory nerve. If a vibrating tuning-fork be applied to the 
vertex of the head in the middle line the sound is heard equally 
in both ears. In this case the sound is conducted directly to the 
labyrinth by the cranial bones. If now one meatus be closed by 
the finger, the sound is heard with greater intensity in that ear. 
The explanation ofl^ered of this phenomenon is that many of the 
waves of sound prevented from escaping through the tympanum 
and meatus, are thrown back and intensified. If then, a patient 
who is deaf on one side, hears the tuning-fork better with the 
affected ear, it may be assumed that the lesion is in the sound- 
conducting apparatus; while if he hears better with the lound 
ear, some affection of the labyrinth or auditory nerve may Ik; 
suspected. Another way of testing the condition of the labyrinth, 
is to place the vibrating fork on the mastoid process of the affected 
ear, and when the patient can hear it no longer, for the surgeon 
to transfer it to his own mastoid, and note if he can still hear it 
himself. If so, the length of time it can be heard by him after 
the patient has ceased to hear it, is an indication of the extent of 
the affection of the nerve-ooud noting apparatus. There are certain 
rare exceptions to the truth of what is here stated, but it is 
impossible to discuss the subject further in so limited a space. To 
complete the examination of a patient^ test his hearing by means 
of the watch and voice, and finally examine the nares and pharynx 
in cases where there is reason for suspecting that an unhealthy 
condition of these parts may be the exciting cause of the ear- 
mischief. 

I. Diseases of the external ear. — The auricle is liable to 
attack from various diseases, but it will only be necessary here to 
notice two : Eczema and Hsematoma. 

Eosema may be acute or chronic ; primary, or secondary to 
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eczema of the head. In the acute form there is great redness and 
swelling of the auricle ; it is hot, tense, and tender, and later a 
crop of vesicles appear which exude a serous fluid soon drying into 
crusts; these, when they fall off, leave a raw surface. Acute 
eczema rarely invades the meatus. The chronic variety may 
attack the whole auricle ; more frequently it is limited to some 
part of it. There is little or no redness, the surface is dry and 
scurfy, and fissured in places, and the disease generally spreads 
into the meatus, and sometimes even to the drum-membrane. In 
such cases there is more or less deafness, accompanied, it may be, 
by tinnitus, and a stuffy feeling in the ear. Treatment, — In the 
acute stage apply lead and opium lotion, or powdered zinc and 
starch in equal parts; later, useful applications are linimentum 
calcis, or ung. hydrarg. subchlor. (5j. ad 5j-)- ^^ ^^® parts con- 
tinue red and swollen, paint them with argenti nitratis (588. ad 
aq. f 5j.), and then apply powdered boracic acid, or ung. hydrarg. 
oxidi. rub. (gr. ij. ad 5j.). Applications to the meatus must be 
applied with a small brush ; the parts should be washed with 
oatmeal instead of soap. Constitutional treatmetit must not be 
neglected. 

Heematoma auris may occur spontaneously or as the result of 
an injury, and is not uncommon among the insane. It consists of 
an effusion of blood between the cartilage and perichondrium on 
the auterior surface of the auricle. It occurs as a hard and rarely 
fluctuating swelling, varying greatly in size. The skin over it is 
of a more or less livid hue, but occasionally is hardly discoloured. 
There is a feeling of warmth or tingling, but rarely of pain. After 
a time it gradually becomes smaller and may entirely disappear. 
Sometimes it suppurates. In the end the auricle is left more or 
loss deformed. Treatment, — At first the application of ice or 
cooling lotions ; some recommend tapping it and injecting iodine ; 
others laying it open and dressing it with a weak solution of 
carbolic or boracic acid. Of course, if it suppurates, it must be 
opened freely. 

II. Diseases of the meatus : — Difilise inflammation is 
caused by injury, irritants (such as scratching the meatus with a 
pin), or sea-bathing. There is redness and swelling of the skin 
lining the meatus, a sense of fulness, and throbbing and occasional 
tinnitus, followed by serous or semipurulent secretion. After a 
time the epithelial lining becomes whitish and sodden, and, on 
syringing, comes away in flakes, or even as a cast of the meatus, 
leaving the surface beneath red, and frequently obliterating the 
demarcation between the meatus and tympanic membrane. Rarely 
the tympanic membrane may be perforated. There is pain, 
increased by movements of the jaw or pressure on the auricle, and 
sometimes fever. Treatment, — In the early stages cold compresses, 
and a leech or two to the tragus ; and antiphlogistios. As soon as 
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aeoretion is established, instil a warm solution of boraoio aoid, and 
later equal parts of alcohol and water, or blow in powdered boraoio 
acid. If the discharge prove obstinate, the surface may be painted 
with a solution of nitrate of silver (Sss, ad. f jj.), or liquor plumbi 
subacetatis. 

Funinoles. — Small boils frequently occur in the meatus iu 
gouty, amemic, and diabetic patients ; also in those whose nervous 
system has been greatly taxed. The attack begins with pain, often 
of the greatest intensity, radiating over the side of the head and 
increased by movements of the jaw or the slightest pressure on 
the auricle. There may be deafness as the result of closure of the 
meatus, not otherwise. Examination shows little or no redness, 
but one or more swellings, often closing the meatus. These are 
exquisitely tender when touched. As soon as the abscess bursts 
the pain subsides, but very often one abscess after another forms, 
till the patient's life becomes a burden to him through pain and 
sleeplessness. Tt^atmmt. — Apply hot fomentations, a leech or two 
to the tragus, and instil a concentrated solution of boraoic acid in 
alcohol. Often a plug of cotton-wool soaked in glycerine and 
laudanum, or laudanum, tincture of belladonna, and cocaine equal 




Fio. 262.— Aural forceps. 



parts, and gently inserted into the meatus by the aural forceps 
shown at Fig. 262, or Gruber's medicated gelatine bougies, give 
relief. When the abscess is fully formed, incise it, but not before, 
as early incision is excessively painful and gives but temporary 
relief. The general health should be attended to, and full doses of 
opium given to procure sleep. Von Troltsch recommends arsenic 
to prevent the recurrence of furuncles, or sulphide of calcium may 
be given. 

Impaction of cerumen may be caused by changes in the 
configuration of the meatus, cleaning the ears with the end of a 
towel or ear-pick, the presence of a foreign body (such as a piece 
of cotton-wool inserted into the meatus and forgotten), and by 
alteration in the character of the secretion so that it is not easily 
removed by movement of the jaw, &c. The Ghie( symptom is partial 
or complete deafness, generally coming on suddenly. There may 
be tinnitus or even giddiness, often persistent cough, rarely pain. 
Sometimes the impaction of cerumen is really due to a peculiar 
laminated desquamation of the skin of the meatus, which becomes 
mixed with wax, and thus forms a plug. Treatment, — If the wax 
be not very hard it can be at once removed by syringing with warm 
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water, the auricle being pulled backwards and upwards, and the 
nozzle of the syringe directed along the upper and posterior wall. 
If any difficulty be experienced in removing the wax owing to its 
hardness, soften it first by dropping into the ear for a few nights 
a warm solution of bicarbonate of soda (gr. r. ad f5j.)- After 
removal gently dry the meatus with a cone of absorbent wool, and 
let the patient keep a piece in the meatus for a few hours. 

Otomycosis is a chronic inflammation of the external auditory 
meatus due to the presence of a vegetable fungus. The chief 
varieties are Aspei^gillus niger, JlavescenSy and fumigatus. The 
symptoms are a sense of fulness, tinnitus and occasional vertigo, 
more or less itching, and occtisionally pain. On examination there 
is seen a slight serous discharge, and the meatus is more or less 
filled with masses of desquamating epithelium, which on removal 
resemble pieces of damp blotting-paper covered with black or 
dark yellow spots, while the dermis beneath is seen to be reddened 
and occasionally bleeding. Microscopical examination of the flakes 
at once reveals the parasitic nature of the disease. 

The Treatment consists in frequently syringing with a warm 
solution of perchloride of mercury (1 in 1,000), or chlorinated 
lime (gr. ij. ad f j.), or hyposulphite of soda (gr. iv. ad fSJ.)> ^^^^ 
when the meatus is thoroughly freed from the flakes, instilling 
alcohol. 

Aural exostoses may roughly be divided into the spongy and 
the ivory. 

(a) The Spongy are single and generally pedunculated, are 
most commonly found at the junction of the cartilaginous and bony 
meatus, are rapid in growth, follow suppuration of the middle ear, 
and are frequently the result of ossification of granulations. 
Treatment. — They can generally be removed by seizing them with 
a pair of forceps and breaking them off". 

(b) The Ivory exostoses or rather hyperostoses may be single, but 
are more often multiple. They vary from ridge-like elevations to 
rounded tumours with broad bases ; they are found near the orifice 
of the meatus, more or less blocking up the canal, and grow slowly. 
Syphilis, gout, irritation of the meatus, and sea- bathing are said 
to be the exciting causes. Diagnosis. — At fii-st sight an exostosis 
may be mistaken for a polypus, but it can easily be distinguished 
by its hardness, its rounded and polished surface, and, in the case 
of an ivory one, by its extreme sensitiveness to touch. In 
addition it is not moist, while a polypus is. Treatment. — They 
should not be interfered with unless they cause deafness by com- 
pletely closing the meatus, except in those rare cases where they 
are associated with discharge. In such cases, as they greatly 
lessen the lumen of the canal they should be removed to avoid the 
risk of pent-up matter. When their removal is necessary, this 
should be done through the meatus by means of a chisel and 
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hammer, or the dental drill. Sometimes their removal is facilitated 
by turning the auricle forwards by an incision between it and the 
scalp, 80 as to fully expose the exostosis to view. 

IT I. Diseases of the middle ear:— Acute catarrh may be 
started by any condition which produces acute naso-pharyngeal 
catarrh, such as a severe cold, the exanthemata, <fec. It may also 
be caused by sea-bathing, or by the use of the nasal douche. 
Symptoms, — The attack begins by a feeling of fulness in the head, 
followed by pain, which varies in character from a dull aching to a 
severe throbbing or stabbing ; there is more or less deafness and 
sometimes tinnitus, and even giddiness, and in severe cases febrile 
disturbance. On examination, the membrane shows at first but 
little change beyond a slight loss of lustre, and the presence of a 
fine streak of red along the posterior edge of the malleus-handle. 
In severe cases, the posterior segment of the membrane and the 
adjacent meatus are red, and this redness may spread over the 
entire membrane till the outline of the malleus-handle is lost. 
Vesicles and even small abscesses may form on its surface. Later 
the epidermis is loosened in white fiakes, and finally the membrane 
distinctly bulges, when the effusion of fluid is great The 
Eustachian tube is closed by swelling of its lining membrane. 
After some days, varying with the severity of the inflammation, 
resolution begins, or the fluid (mucus or pus) bursts through the . 
membrane, and is discharged into the meatus. Treatment. — The 
patient should be confined to the house, or even to his bed, 
according to the severity of the attack. An aperient should at 
once be given, and an astringent gargle. If the pain is severe, 
a leech or two should be applied to the tragus. Cold compresses 
should as a rule be avoided, but hot fomentations are grateful to 
the patient and generally useful. The ear may also be gently 
syringed with some warm antiseptic lotion. If there be distinct 
bulging the membrane should be incised, especially if the pain per- 
sists. If there be any tenderness over the mastoid this should also 
be leeched. After the severity of the symptoms has subsided, the 
tympanum may be iuflated daily by means of the air-douche, if 
necessary, aud if the discharge continues, the ear syringed with a 
warm solution of boracic acid (1 — 10) night and morning, and a 
lotion of sulphate of zinc (gr. v. ad fSj.), or equal parts of rectified 
spirit and water instilled ; or after syringing with warm water and 
drying the meatus with absorbent wool, powdered boracic acid 
may be blown in. If the catarrh is non-purulent the membrane 
is rarely perforated ; and even if perforation occurs, the aperture 
speedily heals after the escape of the fluid. Inflation by means 
of Politzer's bag should be continued with decreasing frequency 
till the hearing is restored. 

Chronic purulent catarrh (popularly called Otorrhcea), follows 
the acute form of disease. After freeing the ear from discharge, 



Digitized by 



Google 



536 DISEASES OF REGIONS. 

remove the malleus and iucus, especially if either of these bones 
be carious. By so doing plenty of room is afforded for thorough 
iiTigation of the cavity. If the inflammation extends to the 
mastoid cells the mastoid antrum must be opened and the attic 
carefully scraped. 

Various complications may arise in the course of chronic puru- 
lent catarrh. These are — 1, polypi ; 2, mastoid disease ; 3, caries 
and necrosis ; 4, meningitis and intracranial suppuration ; and 5, 
phlebitis and septicaemia. 

(1.) Polypi may grow from the tympanic membrane, the 
meatus, or the tympanic cavity. Those growing from the meatus 
are not true polypi ; but for brevity they will be all classed under 
the name of polypi. They vary much in size, being sometimes 
not larger than a mustard seed, at other times large enough to 
project beyond the external oriHce of the meatus. They are 
usually bright red in colour, but may be pale pink, and when 
very large greyish yellow. They bleed more or less readily when 
touched. The diagnosis is easily made, but care must be taken 




Fio. 265. — Polypus snare. 

not to mistake a swollen and vascular membrane for a polypus. 
In case of doubt, the mobility of the latter, when touched with a 
probe, will settle the point. Treatvient, — Polypi growing from 
the tympanic membrane should be destroyed with a saturated 
solution of chromic acid or perchloride of iron applied by means 
of a piece of cotton-wool twisted round a fine pair of forceps 
(Fig. 262). When the growth springs from the meatus, and is 
not too far in, it can easily be pinched off with a pair of aural 
forceps ; when deeper in, it can be scraped off with a small sharp 
spoon. Those of larger size, especially when arising in the 
tympanic cavity, should be removed by the snare (Pig. 265). If 
the growth l)e of a large size, or long duration, and firm in 
structure, it is most easily removed by seizing it with a pair of 
dressing-forceps, and slowly twisting it round on its own axis. 
Care must be taken to fix the patient's head in order to avoid 
sudden movement on his part. However removed, the root of the 
polypus must be touched with a saturated solution of chromic 
acid or perchloride of iron till it is quite destroyed. It can also 
be more speedily destroyed by means of the galvanic cautery, 
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but this necessitates the use of an aneesthetic. During the time 
occupied in destroying the root, the ear must be syringed twice a 
day with some warm antiseptic lotion, and alcohol' dropped into 
the meatus and i-etained there some minutes. 

(2.) Mastoid disease. — Not unfrequently inflammation of the 
tympanum spreads to the mastoid cells, especially to the large 
irregular cells (mastoid antrum) situated just behind and slightly 
above the external auditory meatus. Its course varies considerably. 
In mild cases the inflammation is superficial, and resolution soon 
takes place, or if more chronic there may be gradual ossification of 
the inflammatory products, and conversion of the mastoid cells 
into solid bone. More often there is suppuration with more or 
less softening and breaking down of the bony trabeculte of the 
cells, and the formation of granulation tissue. As the disease 
progresses perforation of the bony walls occurs, most frequently 
on the surface of the mastoid process. The matter, however, 
may travel upwards or backwards, and may burst into the middle 
or posterior fossa of the cranial cavity. If the matter escapes on 
the inner side of the apex of the mastoid process, it burrows down 
beneath the deep cervical fascia into the neck. When the abscess 
makes its way into the cranial cavity there is considerable danger 
of thrombosis of the lateral sinus with pyajmia or cerebral abscess. 
The Symptoms are deep-seated tenderness on pressure, and when 
the periosteum is involved, redness and swelling; the ear also 
projects more or less unduly from the side of the head. If the 
abscess is making its way to the surface, there is after a time 
fluctuation. The febrile disturbance is generally more marked 
when the inflammation is deep seated than when it is superficial. 
Sometimes, especially in more chronic cases, the symptoms are 
very obscure, there being little indication of the mischief beyond 
deep-seated pain, tenderness on firm pressure, and some fever. 
It is in such cases that the inflammation is apt to spread to the 
cranial cavity. Treatment. — In the early stages apply hot fomen- 
tations and leeches, and as soon as fluctuation can be detected, 
a free incision should be made into the swelling, and boracic 
poultices applied afterwards. In obscure cases, if the pain per- 
sists and the temperature remains above the normal, the mastoid 
antrum and cells should be opened by means of the chisel or gouge, 
and the posterior wall of the external meatus cut away, so as to 
establish a free communication with the tympanum. 

(3.) Caries and necrosis.— The parts of the temporal bone 
most frequently attacked are, the mastoid process, the posterior 
wall of the meatus, and the roof of the tympanic cavity {tegmen 
tympani). It is generally easy to make a diagnosis, but when the 
deeper parts are affected it may not be possible to do so with 
certainty. The points that will help the surgeon are, facial palsy, 
the persistence of offensive discharge in spite of cleanliness, and 
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granulations resisting all attempts at destruction. Even then it 
may be necessary to put the patient under an ansesthetic, and 
carefully examine with a probe. Treatment — If the diseased bone 
can be reached without too great a risk of injuring import^t 
adjacent structures, such as the facial nerve, the horizontal semi- 
circular canaly or the lateral sinus, it should be curetted. The 
ear should then be carefully syringed daily with some antiseptic 
lotion such as carbolic acid (I in 40), or biniodide of mercury (1 in 
4,000), or 1 % of formaline in xylol. After syringing, the ear 
should be carefully dried, and iodoform alone, or mixed with an 
equal quantity of boracic acid should be insufflated and a strip of 
iodoform or cyanide gauze packed into the meatus. If this treat- 
ment fails then a complete Stackers operation is the only proceeding 
that will effect a cure. 

(4.) MeningitiB and intracranial suppuration.— Although 
meningitis may supervene in the course of acute purulent catarrh 
of the middle ear, it is generally in the course of the chronic disease 
that it arises. Intracranial suppuration may occur between the 
dura mater and the bone — mbcraniol abscess— or in the cerebrum 
or cerebellum. Subcranial abscess is generally found on the roof 
of the tympanum or on the posterior surface of the petrous bone ; 
cerebral abscess in the hinder part of the middle temporo- 
sphenoidal lobe; cerebellar abscess in the anterior part of the 
lateral lobe. For symptoms and treatment, see Cerebral Abscess, 
page 518. 

(5.) Phlebitis and 8eptio»mia.~Phlebiti8 of the lateral sinus 
may supervene in the course of suppuration of the middle ear, 
especially when there is caries of some part of the tympanic walls. 
The signs, diagnosis, and treatment are given under Infective 
Sinus Thrombosis, page 516. 

Chronic non-purulent catarrh. — By far the largest propor- 
tion of cases of deafness met with are due to chronic catarrh. So 
many pathological conditions are included under this heading, 
that it is impossible to do more than to give a very general outline 
of the symptoms. The affection may result from an acute attack, 
but more generally is a chronic affection from the very first. Here- 
dity, syphilis, gout, rheumatism, and gestation are predisposing, 
and perhaps in some cases exciting, causes. A large percentage 
of the most obstinate and incurable cases are secondary to atrophic 
naso-pharyngitis. Large doses of quinine, long continued, may 
also be an exciting cause. The disease at first progresses so 
insidiously, as often to remain unsuspected for some time. In 
many cases, tinnitus is the first and perhaps for a time the 6nly 
symptom. More often, however, the earliest symptom is slight 
difficulty of hearing general conversation ; later there is tinnitus, 
at first intermittent, afterwards persistent Gradually the deaf- 
ness increases till it becomes marked. This deafness varies greatly 
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with the state of the weather and the patient's general health. 
There is rarely pain, and when present, it is transient, and never 
severe. There is often a sense of tightness in the head, and a 
feeling as if the ears were stopped with cotton-wool. Sometimes 
there is giddiness, and some patients hear perfectly in a vil/raiing 
noise, as for instance in a railway carriage. On inspection, the 
meatus in dry and shining ; and occasionally it contains impacted 
cerumen, the removal of which, however, causes no improvement 
in hearing. The membrane varies greatly in appearance. At 
times it is normal, oftener more or less opaque ; rarely is there 
any sign of congestion. The anterior segment may be retracted, 
the handle of the malleus being sharply defined, or the entire 
membrane may be cupped, and the handle drawn inwards and 
backwards. Opacities, calcareous deposits, and thinned spots are 
often seen. The cone of light may be altered in direction, may 
be broken into points, or may disappear. Rhinoscopic examination 
may show the nasopharyngeal mucous membmne swollen, con- 
gested, and granular, or pale and dry. Adenoid vegetations may 
be present. The Eustachian orifice may be obliterated by cica- 
tricial bands, or variously distorted. Inflation may prove the 
canal patent, or more or less obstructed. If the labyrinth be not 
seriously involved, the tuning-fork is heard louder in the affected 
ear. Treatment. — The nasal cavity and pharynx should be 
examined and as far as possible restored to a healthy condition 
(see Diseases of Nose arid Pharynx), The patency of the Eusta- 
chian tube must be restored, if possible, by means of the air-douche, 
catheter, or electric bougie. The nostrils should be syringed 
through with warm saline solutions, and astringent gargles when 
necessary should be given, or the throat painted with nitrate of 
silver, chloride of zinc or glycerine of tannin. If these means 
fail, the chloride of ammonium inhaler may be tried or medicated 
fluids may be injected into the tympanum, such as bicarbonate of 
potash, iodide of potassium, vapour of iodine, or pilocarpine, 
although I cannot say I have observed much benefit from their 
use. Some surgeons recommend, in obstinate cases, perforating 
the membrane, and dividing the tensor tympani, the posterior fold, 
or the anterior ligament of the malleus. Passive movements of 
the chain of ossicles by means of Delstanche's masseur is some- 
times beneficial, and at all events seem to delay the progress of 
the disease. 

IV. Diseases of the internal ear. — Our knowledge of diseases 
of the internal ear is still so imperfect, and our means of treat- 
ment so inadequate, that this part of the subject need not be 
discussed at any great length. Diseases of the internal ear, 
although often primary, are more frequently secondary to diseases 
of the middle ear. The causes are : — 1. General diseases of the 
system, especially the zymotic diseases, such as scarlet-fever, 
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measles, mumps, typhus, diphtheria, &c. : also auiemia, lactation, 
and especially syphilis. 2. Extension from the middle ear, either 
directly or indirectly by causing reflex vaso- motor changes in the 
labyrinth. 3. Intracranial mischief, such as aneurysm of the 
basilar artery, meningitis, abscess or tumours. 4. Sudden loud 
noises, such as heavy artillery firing. 5. Great emotion ; and 
6. Continued use of large doses of quinine. The cliuf points of 
diagnostic value are : — 1. The vibrating tuning-fork placed on the 
middle line of the head is heard less distinctly with the deaf ear, or 
if both ears be affected, it is heard very indistinctly or not at all. 

2. The tuning-fork when it has ceased to be heard through the 
cranial bones, can still be heard when placed opposite the meatus. 

3. The tuning-fork when it has ceased to be heard by the patient, 
can still be heard by the surgeon. 4. The patient generally hears 
the tick of the watch proportionately better than speech. 5. There 
is generally nausea or vomiting, giddiness, and always tinnitus. 
None of these signs and symptoms when taken separately are of 
much value, but when taken together they are strong presumptive 
evidence of mischief in the internal ear. 

Menidre'B disease is a sudden heemorrhagic or serous effusion 
into the labyrinth. The symptoms are very marked. The patient^ 
whose hearing was more or less perfect before the attack, is sud- 
denly seized with intense tinnitus and giddiness, often so great as 
to cause him to fall. The giddiness is followed by nausea or actual 
vomiting, faintness, and cold sweats. On recovering somewhat, 
he finds he is deaf with one ear. The giddiness sooner or later 
passes off, but the tinnitus and deafness persist. If the deafness 
is absolute, the tinnitus may eventually disappear. Treatment — 
Quinine, bromide of potassium, subcutaneous injections of pilo- 
carpine, and electricity are recommended; but all treatment 
directed towards restoring the hearing is generally useless. 

Auditory vertigo is characterized * by a sensation of motion 
referred by the patient either to himself, or to surrounding objects, 
which seem to revolve in certain defined planes * (McBride). The 
attacks are generally paroxysmal, but often there is more or less 
constant giddiness, with occasional exacerbations. As may be 
seen above, auditory vertigo is a prominent symptom in Meniere's 
disease, but many causes may give rise to the symptom, such 
as (a) increased pressure on the secondary membranes of the 
tympanum induced by accumulations of wax in the meatus, forcible 
syringing, or retraction of the membrana tympani due to obstruc- 
tion of the Eustachian tube ; (h) fluid accumulations in the 
tympanic cavity; (c) vascular and nervous changes, or effusion 
and secondary formations in the labyrinth itself; {d) intracranial 
lesions ; {e) dyspepsia, and (/) such drugs as quinine and salicin. 
Treatment, — The treatment consists in finding the cause, if posaibley 
and attempting to remove it. When this is impossible, large doeea 
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of bromide of potassium, alone or combined with hjdrobromic acid, 
will be found most efficacious. Next, quinine in large doees, but 
this must be carefully watched ; and lastly, the use of the continuous 
current of electricity. 

Tinnittis aurium arises under most varied conditions. The 
sounds complained of are very numerous, but may be divided iuto 
ringing, rushing, bubbling, and pulsating sounds. Any abnormal 
condition of the auditory apparatus will produce it, such as — 

1, accumulations of wax pressing on the drum-membrane : 

2, increased intra-labyrintbine tension, from undue pressure ou 
the fenestne (either by fluid in the tympanum or retraction of the 
membrana tympani through obstruction of the Eustachian tube) ; 
or lastly, hypenemia of, or pathological change iv, the labyrinth. 
But in addition to these local causes tinnitus may be produced by 
causes acting at a distance, such as amemia, chlorosis, pulsating 
exophthalmos, aneurysm of the vertebral artery, cerebral disease, 
large doses of quinine, or sulicin. Treatment. — lu every case it is 
important, if possible, to ascertain whether the cause is to be found 
in some derangement of the auditory apparatus or elsewhere. If 
the cause be local, it is generally possible to relieve or cure the 
tinnitus by curing the local affection. If the tinnitus depends ou 
general ancemia, some form of iron, with a generous diet and the 
addition of stimulants may be sufficient to effect a cure. If there 
be hyperesthesia of the nervous system, the bromides are indicated, 
with the addition of hydrobromic ucid, if the singing is of a pulsating 
character. Tinnitus frequently occurs in patients of a rheumatic 
diathesis, and in such, anti-rheumatic treatment, is, of course, 
indicated. Other remedies failing, the surgeon empirically, may 
try chloride of ammonium, nitrite of soda, and lastly, the continuous 
current of electricity. 

DISEASES OP THE EYE. 

By Walter H. Jkssop, M.B., F.R.C.S., Ophthalmic Surgeim to, and Lecturer on 
Ophthalmic Surgery at, St. J>artholome\v's Houpital 

Fhysioal examination of the eye. — For the complete and 
thorough examination of the eye it is necessary that it should be 
examined : — (1) by the unaided eye with or without focal illumiua- 
tion ; (2) by the ophthalmoscope ; (3) for acuteness of vision, fields 
of vision, colour sense, and tension. In all cases where practicable 
each observation on the one eye should be repeated on the other 
for comparison. 

(1.) Examination by the unaided eye \oith w without focal 
illumination.— SetLting the patient in front of a window, or in a dark 
room with the lamp to the left and about two feet in front of him, 
direct and concentrate the light on his eye by a biconvex lens of 
about 2| inches focal length {focal illumination). First look at the 
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lids, and tell him to open and shut them ; then, with the lids open, 
to execute the various complete in, out, down and up movements 
of the eye to test the extrinsic ocular muscles. Along the edges of 
the lids look for the puncta which ought to be applied close to the 
ocular conjunctiva. Press near the inner canthus over the 
lachrymal sac to see if any discharge passes through the puncta. 
Evert the upper lid to examine its conjunctival surface by directing 
the patient to look down to the ground, laying a probe horizontally 
on the external surface of the lid and then taking hold of the lashes 
turn the lid over the probe. Pull down the lower lid to examine 
its conjunctival surface. 

The ocular conjunctiva should be transparent-looking and a few 
small vessels should be seen through it perforating the white or 
bluish sclerotic. Just external to the inner canthus is a small 
greyish-red projection, the caruncle^ and extending from it a pinkish 
fold, the plica semilunaris. 

The vessels seen in inflammations of the eye may be divided into 
the following : — 1. The posterior conjunctival. These are generally 
scarlet or brick-red in colour, tortuous, moveable with the con- 
junctiva, and do not disappear on pressure. 2. The subconjunctival 
are branches or radicles of the anterior ciliary vessels and are 
divided into the perforating and the episcleraL The perforating 
arteries stop about -^ inch from the corneal margin, and are well 
seen in glaucoma ; the episcleral vessels form a pink zone of straight 
parallel vessels (circv/mcomeal zone) disappearing on pressure, and 
are well marked in iritis and keratitis ; the episcleral veins are dark, 
dusky-looking, often in limited patches, and are found in cyclitis, 
scleritis, glaucoma, <fec. 3. The anterior conjunctival vessels are 
superficial branches of the anterior ciliary. They are bright red 
in colour, found near the corneal margin, and indicate supei*ficial 
corneal mischief. 

Next examine the cornea^ the depth and contents of the anterior 
chamber, and the iris as to its colour, polish and pupillary aperture. 

The normal pupil is from 3*5 to 5 mm. in diameter, circular, 
regular, slightly to the nasal side of the centre of the cornea, and 
equal tx) and varying with its fellow under different degrees of 
illumination. The pupil should contract : — on light being thrown 
into the same eye (direct light reflex), on light being thrown into 
the opposite eye (consensual light reflex), and on accommodation or 
on the convergent movements of the eye associated with accommo- 
dation (accommodation reflex). It should dilate on one or both eyes 
being shaded, and also on stimulation of a sensory nerve (sensory 
reflex). Atropine and homatropine produce a dilated pupil*(myrfrf- 
asis) inactive to any of the reflexes ; cocaine causes mydriasis, but 
the pupil still acts to the contraction reflexes ; eserine and pilo- 
carpine produce a contracted pupil (miosis) always dilating slightly 
on shading or on relaxation of accommodation. The pupil is 
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influenced by the blood supply, and if there is congestion of the 
iris it is contracted {congestum-mums,) 

(2.) Examination with the ophihcUmoscope. — ^The ophthalmoscope 
in its simplest form consists of a silvered glass concave mirror of 
about 20 centimetres focal length, with a central aperture (tight 
hole) of 3 millimetres diameter, fitted on a suitable haudle. If 
required for estimating refraction, lenses are arranged to pass 
behind the sight hole. The examinations are made much easier by 
dilatation of the patient's pupil ; for this purpose drops of homatro- 
pine or of homatropine and cocaine should be placed in the eye 
a quarter of an hour before examination. The methods of using 
the ophthalmoscope may be divided into (a) the direct and (6) the 
indirect. 

(a) The direct method may be employed in two ways, at a 
dfetance and close to the patient's eye. (1) To use the direct method 
at a distanccy the patient should be sitting with the light at first 
just above and behind the head, the observer being about two feet 
away. Throw the reflection of the light from the ophthalmoscope- 
mirror through the pupil, and observe through the sight hole the 
pupillary area as a red colour (red reflex). On now slowly rotating 
the mirror horizontally and vertically a shadow is seen crossing the 
pupillary area if the refraction is abnormal (ametropic), and this 
shadow moves in the same direction as the mirror in myopia, and 
in the opposite direction in hypermetropia and in myopia of less 
than one dioptre (retinoscopg). Approaching closer to the patient 
examine the media, and observe if any objects other than retinal 
vessels and the optic disk are seen. If so, on telling the patient 
to move his eye in different directions, these objects, which are 
usually of a dark colour, will float about if they are in the vitreous. 
(2) Direct metJiod close to the patient^ s eye. — The lamp should 
next be moved on a level with the patient's head and on the same 
side as the eye under examination. On now bringing the ophthalmo- 
scope to about two inches from the patient's cornea, and at the same 
time relaxing your own accommodation and telling him to look 
into the far distance and to move his eye about as you direct, 
inspect the details of the fundus. If the patient or the observer 
has an error of refraction it is necessary to correct it by a suitable 
lens behind the sight hole. Now place a lens of nine dioptres 
behind the sight hole to investigate the vitreous and the posterior 
part of the lens, and one of twenty dioptres to see the cornea, 
anterior chamber, iris and anterior part of the lens. 

(6) The indirect method is perhaps easier to a beginner and gives 
an extensive and rapid view of the fundus, but is not so accurate 
as to minute details. The light being placed a little above and 
behind the patient's head, at a distance of 18 inches look through 
the sight hole, your right eye at the patient's right eye, and vice 
vend. Tell the patient to look into the far distance (to relax his 
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accommodation) in the same direction as the fingers holding the 
ophthalmoscope if the disk is to be examined, or at the sight hole if 
the yellow spot region is to be investigated. After obtaining the 
red reflex, hold a lens of three inches focal length between you 
and the patient and at three inches from the patient's eye ; an 
inverted view of the fundus will be thus obtained. 

The following are the chief details to be observed in the normal 
fundus. The optic disk is greyish- pink, lighter than the rest of the 
fundus, and nearly circular in shape ; its centre appears sometimes 
stippled {lamina cribrosa), and frequently depressed {physiological 
cup) with the retinal vessels dipping into it. The periphery of the 
disk is usually lighter in colour {scleral ling) and often bordered 
in part by pigment. Occasionally an opaque white striated patch, 
radiating from the edge of the disk, is seen with its margin 
gradually thinning out {opaque Tiei've fibres). The rest of the 
fundus is bright r^, with the retinal vessels on it ; sometimes the 
choroidal vessels may be seen plainly as a network and of a lighter 
colour than the retinal vessels. At the yellow spot the choroidal 
red is generally deeper in colour and there are no visible blood- 
vessels. The retinal arteries are as a rule smaller and lighter in 
colour than the veins ; both usually divide on or near the disk 
into superior and inferior temporal and nasal branches. The 
retinal veins can often be seen to pulsate even in health, and by 
pressing on the eyeball with the finger the arteries can generally 
be made to pulsate. 

(3.) Acuteness of vision. — Snellen's test-types are those usually 
employed for testing vision, and the letters are constructed so as to 
be seen under the smallest visual angle (5 minutes). To test for 
distant visioTi, place the patient at 6 metres from the distant type, 
and if bis vision be normal, he ought to read the smallest letters, 
numbered 6 on the types. His vision is then called J-, or 1. If he 
only reads the top letter it is g% or -^^, and so on in proportion. 
If the patient is under 45 give him the reading types arranged on 
the same plan, and find out the smallest ho can read at the shortest 
distance, thus finding his near point and accommodation. If he is 
too blind to see either type hold your fingers before his eye, and 
measure the greatest distance at which he can count them. If he 
is unable to see the fingers, shade his eye, and throwing light into 
it, see if he has perception of light If a patient has only perception 
of light, the observer should, by means of the ophthalmoscope - 
mirror in a dark room, throw the light (projection) on the diflfereut 
parts of his fundus to see if all are equally light percipient. 

The fields of vision may now be mapped out roughly by the 
fingers, or by the perimeter for white and colours. Any spots of 
the field in which the object used is not seen are called scotoniata. 
The colour vision is usually investigated by coloured wools. 

Intra-ocular tension may be estimated by the fingers, or by 
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instruments called tonometers ; the former is the usual way, and 
is effected by directing the patient to look down on the ground, 
and then palpating the eyeball through the upper lid with both 
index fingers, as if trying to detect fluctuation. Certain degrees of 
tension have been recognized, the firm, tense, semifluctuating 
feeling of the normal eye being taken as the mean {Tn) ; these 
degrees are denoted according to the amount of increased tension 
-f 1, + 2, + 3, or of diminished tension -1,-2,-3. 

I. Diseases of the eyelids and lachrymal apparatus. 

Ciliary blepharitis (Tinea tarsi) is the most common inflam- 
matory affection of the lids ; it is usually chronic, and occurs 
especially in ill-fed, dirty, hypermetropic, or strumous children. 
The symptoms are redness of the ciliary border of the lids, and 
either an eczematous condition of the border, or more commonly 
inflammation and vesication of the hair follicles with stunted and 
misplaced eyelashes, followed in bad cases by scarring of the edge 
of the lid, and slight eversion. The best treatment is an alkaline 
lotion, as sodium bicarbonate gr. x. ad f^^j., and zinc or a 
weak mercurial ointment applied along the edges of the lids 
night and morning ; in severe cases removal of the lashes 
and painting the borders of the lids with silver nitrate solution 
is advisable. 

The eyelashes may be the seat of the pediculus pubis, giving rise 
to a condition which may simulate ciliary blepharitis if there has 
been much irritation. 

Meibomian cyst (Chalazion) is the most common form of tarsal 
tumour, and is due to chronic inflammation of the fundus of a 
Meibomian gland. It occurs as a small, hard, painless swelling, 
with the skin of the lid freely moveable over it. On the con- 
junctival surface of the lid there is usually a bluish-grey discoloured 
spot, due to thinning of the tissues. A crucial incision should be 
made through this spot, and the semi-fluid contents evacuated by 
pressure or by a small spoon. These cysts have no distinct wall, 
are generally found in young adults, and are very prone to 
suppurate. 

Stye (Hordeolum) is a localized inflammation of the cellular 
tissue near the edge of the lid usually about an eyelash, but some- 
times in connection with the duct of a Meibomian gland. It gives 
rise to throbbing pain, accompanied by redness, swelling and 
oedema of the lid and conjunctiva ; it is usually succeeded by 
other styes, and is due to some derangement of the general health 
or error of refraction. It quickly disappears on evacuating the 
pus when present, or on pulling out the faulty lash. 

Foreign body beneath the upper lid is frequently met with and 
gives rise to sharp pain, excessive lachrymation and photophobia. 

W. N N 
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The treatment is eversion of the upper lid and removal of the source 
of irritation. 

Symblepharon, or adherence of the palpebral conjunctiva to 
the ocular conjunctiva or cornea, may occur owing to inflammation 
following bums, wounds, and ulcerations. 

Inversion of the eyelid (Entropion) is produced by some 
affection of the conjunctiva or tarsus, or by spasm of the palpebral 
portion of the orbicularis muscle. The most frequent result of 
entropion is trichiasis (turning in of the lashes) giving rise to 
pannus, ulceration of the cornea, &c. 

Eversion of the eyelid (Ectropion) is due to atrophy of the 
palpebral portion of the orbicularis muscle, to swelling of the 
conjunctiva, or to cicatricial contraction. Numerous operations 
have been planned for ectropion and entropion and the consequent 
faulty position of the lashes. 

The lachrymal apparatus consists of the lachrymal gland and 
its ducts situated at the upper and external angle of the orbit, 
and the drainage system, which includes the puncta, canaliculi, 
lachrymal sac and nasal duct. The lachrymal gland may be the 
seat of acute or chronic inflammation, and may also be aflected by 
hypertrophy or malignant disease. The chief lachrymal troubles, 
however, are associated with the drainage system, and the most 
marked symptom is that of watery eye (epiphora). The puncta may 
be everted or inverted by changes in the lid, or contracted from 
inflanmiation. The cancUiculi may be narrowed by inflammatory 
changes or cicatrization after injury, or obstructed by cilia and 
concretions. The entrance of the canaliculi into the sac is a very 
usual place for stenosis. The lachrymal sac may be affected by 
inflammation spreading from the conjunctival or nasal mucous 
membrane. This may be accompanied by stricture of the nasal 
duct, and sometimes gives rise to a collection of mucus in the sac 
(mucocele), which presents as a fluctuating swelling near the inner 
can thus. On pressing over the swelling the fluid can usually be 
forced out through the puncta. A lachrymal abscess often follows 
a mucocele ; the symptoms are then tense swelling and redness of 
the integument in the neighbourhood of the lachrymal sac. The 
treatment for stenosis of the puncta or canaliculi is to employ probes 
or electrolysis, and if these methods fail, to slit up the lower 
canaliculus by a Weber's knife, removing a piece of the conjunctiva 
from the inner side of the incision with scissors. For stenosis of 
the nasal duct probes should be passed to dilate it, and in many 
cases the use of styles for some time is advisable. In acute 
inflammation of the sac an incision should be made from the 
outside through the swelling, or the lower canaliculus should 
be slit up, and the pus, if found, evacuated that way; the 
sac should afterwards be syringed with antiseptic or astringent 
solutions. 
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II. Diseases of the cor\junctiva. 

Conjunctivitis (Ophthalmia), or inflammation of the con- 
junctiva, is characterized by a feeling of grittiness, heat, and 
heavmess of the lids, which tend to stick together, especiallj at 
night, injection of and small haemorrhages from the posterior 
conjunctival vessels, and generally discharge from the eye. 

1. Catarrhal (muco-purulent) oonjnnotiyitis may be acute or 
chronic ; it presents the usual symptoms of conjunctivitis (see 
above), and is accompanied by more or less muco-purulent dis- 
charge. It occurs in epidemics, and, if there is much jdischarge, is 
contagious. There is often marked enlargement of the conjunctival 
follicles, especially of the lower lid {follicular conjunctivitis). 
Occasionally the discharge is more plastic in nature, adhering to 
the lids. It is best treated by slight astringents (sulphate of zinc, 
gr. ii. ad f 5j.), or antiseptic lotions, as boracic acid (gr. x. ad t J j), 
and by ointments placed along the edges of the lids to prevent 
their sticking together. In chronic cases the refraction should 
always be tested, as refraction-errors, especially hypermetropia or 
astigmatism, may produce or aggravate this condition. 

2. Purulent oonjunotivitis is an acute affection characterized 
by the severity and rapidity of its onset. It is microbic in origin, 
and the specific organism is always the gonococcus. It may be 
conveniently divided for clinical purposes into two classes : — 

(a) Adult Purulent Conjunctivitis (Gonorrhoeal Ophthalmia), the 
more serious affection, is due to actual contagion with the virus, 
and usually first affects only one eye. The period of incubation 
may be only a few hours. The lids at first are red and ocdematous; 
the conjunctiva is much swollen and infiltrated with serum 
(chemosis), and the discharge is serous in nature. After one or 
two days the serous discharge changes to a very copious discharge 
of thick pus. The great danger, if the condition is not soon 
relieved by energetic treatment, is infiltration of the cornea, 
giving rise to a perforating ulcer and subsequent loss of the eye for 
useful vision. 

(6) Infantile Purulent Conjunctivitis (Ophthalmia neonatorum) 
occurs in newborn children generally on the third day after birth. 
It affects as a rule both eyes, and is due to inoculation from the 
vaginal discharges of the mother ; to avoid this risk every child's 
eyes should be thoroughly washed immediately after birth with an 
antiseptic solution (silver nitrate, gr. ii. ad f5j.). The symptoms 
are similar but not so severe as in the adult form, and the cornea 
is not so likely to become involved. The chief complicatums are 
corneal ulcers, leukoma adherens, anterior polar cataract, and 
panophthalmitis followed by shrinking of the globe. 

The treatment must be directed chiefly to washing away the 
discharge. For this purpose the eye should be thoroughly syringed 
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or washed with a lotion of nitrate of silver (gr. ii. ad f^j.), or ot 
corrosive sublimate (1 to 6,000) every hour during the day, and 
as frequently as possible at night, being careful to allow sufficient 
sleep. The lid should be everted once a day if possible and painted 
with silver nitrate solution (gr. x. to Jj.) and, if practicable, ice- 
pads applied to the lids. This treatment should be continued as 
long as the discharge continues purulent. Ulceration of the cornea 
should be treated energetically by the actual cautery or solid 
nitrate of silver. If only one eye is affected, the rule in the adult, 
the opposite eye should be covered if possible by a watch-glass 
shade to prevent inoculation. 

3. Membranous {diphtheritic) oonjiinotivitis is an acute aflec- 
tion characterized by the presence of the bacillus diphtherice. It is 
marked by great pain and excessive brawniness and stiffness of 
the lids owing to the plastic infiltration of the mucous and sub- 
mucous tissues. The palpebral conjunctiva is covered by a smooth 
grey membrane, and if this is stripped off, the surface still remains 
grey. The membrane lasts from six to ten days, and may then be 
followed by muco-purulent conjunctivitis. Treatment. — At first 
antiseptic lotions and warm fomentations, and then the usual 
treatment for muco-purulent conjunctivitis. In some cases lately 
under my care, the membrane rapidly disappeared, without being 
followed by muco-purulent conjunctivitis after the subcutaneous 
injection of diphtheria antitoxin. 

4. Granular conjunctivitis (Trachoma) derives its name ftx)m 
the presence on the palpebral conjunctiva, especially near the 
fornix of the upper lid, of greyish mised bodies about the size of a 
pin's head. It may be acute or chronic, and occurs at all ages 
except in very young children. It is especially common in those 
subjected to bad hygienic surroundings ; hence its frequency in 
insanitary schools, marshy districts, and overcrowded camps. 
The axmte form is rare in England and is accompanied usually by 
a muco-purulent discharge which generally absorbs the granulations 
and so cures the disease. In the chronic form the symptoms are a 
heavy look of the lids, irritable eyes, and at times a muco-purulent 
discharge. The muco-purulent discharge depends more upon the 
condition of the conjunctiva than on the presence of the gi*anula- 
tions. The disease is probably only contagious during the 
continuance of the discharge. The granulations often affect the 
submucous tissue, giving rise to scarring. Pathology. — There are 
two views as to the nature of the graimles : 1. That they are duo 
to hypertrophy of the lymph-follicles of the conjunctiva ; and, 2, 
that they are new growths. The disease is believed by some to 
depend upon the presence of a specific micro-organism. It may 
be complicated by pannus, ulcers of the cornea, entropion, trichiasis, 
Ac. Treatmtnt, — In the acute form antiseptic lotions should be 
employed. In the chronic form, with muco-purulent discharge, 
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paint the inside of the lids once a day with silver nitrate solution 
(gr. X. to 5j.), and order an astringent lotion, as zinc sulphate 
(gr. ii. to 5 j.), to be dropped into the eye two or three times a day. 
If there be no discharge, touch the granulations lightly two or 
three times a week with a crystal of copper sulphate. During the 
discharge stage the patient should be isolated. 

5. Fhlyoteniilar oonjunotivitis is met with very frequently, 
and is characterized by the presence on the ocular conjunctiva or 
on the anterior surface of the cornea of one or more papules or 
pustules surrounded by a limited vascular zone. It is extremely 
common in young children, especially if strumous. Photophobia 
or lid-spasm may be present. The treatment is chiefly dietetic with 
the local application of yellow mercuric oxide ointment (gr. iv. 
ad5j.). 

PingueoTila is a yellowish elevation, not containing fat, of 
thickened conjunctiva and subconjunctival tissue near the inner 
or outer edge of the cornea. It is present in most people over 
forty years of age. 

Pterygium is a triangular thickened piece of the ocular 
conjunctiva, with its apex at the margin of or on the cornea. It 
is especially found in people who have been in the tropics. If it 
invades the cornea to any great extent it may be dissected off 
and the apex stitched back on the conjunctiva. 

Wotmda of the conjunctiva heal well, and if extensive ought to be 
stitched up. 

III. Diseases of the cornea and sclerotic. 

Keratitis, or inflammation of the cornea, is characterized, as a 
rule, by pain, photophobia, lachrymation, impairment of vision, 
pink circumcomeal vascular zone, and want of the natural trans- 
parency of the cornea. It may be divided by its position into 1, 
superficial ; 2, interstitial ; and 3, posterior or punctate. 

I. Superficial keratitis may be due to phlyctenules, 
granular conjunctivitis, or to changes in the lids as entropion, 
ectropion, or trichiasis. The cornea becomes opalescent, rough and 
pitted ; there is generally a deposition of newly-formed vascular 
tissue (pannus), the vessels of which derived from the anterior 
conjunctival resemble the branches of trees. The treatment con- 
sists in the removal of any irritating cause, and in the application 
of sedative lotions and mercurial ointments. In obstinate cases of 
pannus the operation oi peritomy (removal of a ring of conjunctiva 
round the corneal periphery so as to cut off the superficial blood 
supply to the coniea) may be performed. 

Corneal tUcer is a loss of substance attended by inflammation 
of the corneal tissue. It may result from injury, a phlyctenule, 
acute conjunctivitis or general constitutional disturbance. If not 
due to traumatism, it commences as a slight infiltration of the 
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cornea, producing a limited dulness and opalescence, and this area 
becomes slightly raised and of a grey colour. On the superficial 
corneal layers giving way, the ulcer is formed and the symptoms 
are those mentioned above under Kfratitis, The ulcer may spread 
laterally or in depth, and when healing takes place the infiltrated 
area diminishes and the edges lose their ragged contour and 
become smooth. The depression of the ulcer is filled up by new 
connective tissue, blood vessels pass to it, and the epithelium 
grows over from its edges. The site of the ulcer always remains 
less transparent, and if the colour be grey, it is known as a nebuloy 
or if white, as a leukoma, Fluorescine staius an active ulcer green, 
and is a useful aid in diagnosis. The treatment for an acute ulcer 
is by atropine drops, unless it be deep and peripheral, when eserine 
or pilocarpine drops are to be preferr^. When chronic, an 
ointment of yellow mercuric oxide (gr. ij. — viii. to vaseline Jj.) 
should be placed in the eye once or twice a day, and massage 
employed through the surface of the closed lid. 

A variety called the infective ulcer tends to spread rapidly at its 
edges and also in depth ; it is often accompanied by hypopyon 
(pus in the anterior chamber) and then is generally microbic in 
origin. The best treatm^ent is the actual cautery or solid nitrate 
of silver applied to the edges and base ; the evacuation of the pus 
in an adult by tapping the anterior chamber from below ; and the 
local application of eserine or atropine. 

2. Interstitial keratitis is usually associated with congenital 
syphilis, sometimes with struma, and occasionally with acquired 
syphilis. The whole cornea undergoes a subacute or chronic 
inflammation ; it at first looks steamy and then patchy and like 
ground glass ; the patches become vascular {salmon jtatclies)^ but 
there is no tendency to superficial ulceration or suppuration. 
After some months the eye begins to clear up under treatment 
even in very bad and apparently hopeless cases. Though as a 
rule one eye is attacked first, the other after a few weeks or 
months generally becomes affected. The usual age is between 
five and sixteen. The attendant complications are iritis, secondary 
glaucoma, uveitis, and in very bad cases shrinking of the eyeball. 
After an attack there are to be found generally nebula) in the 
cornea and always the remains, at the corneal periphery, of the 
vessels of inflammation. The treatment is the administration of 
small doses of mercury over a long period, or iron tonics, and 
locally atropine and yellow oxide of mercury ointment. 

3. Keratitis punctata is probably never present without 
disease of the uveal tract (page 55 1 ). It is characterized by the 
presence of dots of different sizes on the epithelium of Deseemet's 
membrane. These arc geneniUy arranged in the lower half of 
the cornea in the shape of a conical bullet with the apex upwards. 
The dots may be proliferations of the posterior corneal epithelial 
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cells, or granules deposited on the epithelium lining Descemet's 
membrane. 

Conioal eomea {keratoconus) is a bulging of the central portion 
of the cornea. It generally occurs in females, and is due to 
defective nutrition of the corneal tissue. It may follow an ulcer, 
especially if central. Operative procedures, as iridectomy, trephin- 
ing the cornea, or paracentesis, rarely do any good. The vision 
may sometimes be improved by concave or stenopaic glasses. 

Foreigpi bodies on the cornea ought to be removed as soon as 
possible. Ansesthesia of the cornea should first be obtained by 
dropping 4 % cocaine solution three times into the eye at intervals 
of five minutes. The patient being seated in a chair facing the 
light, the operator stands behind the patient and with the fingers 
of the left hand separates the lids, at the same time pressing on 
the eyeball to steady it. Then with a spud or needle held in the 
right hand the foreign body should be lifted off or picked out of 
the corneal tissue. 

Soleritis {episcleritis) or inflammation of the scleral tissue, is 
accompanied by a circumscribed reddish-purple patch of vascular 
congestion near the corneal margin, generally on the outer side, 
or by deep general congestion. It may last for some months, and 
often relapses ; the pain and tenderness vary much in intensity, 
and in severe cases keratitis and iritis may be present. It is more 
common in women than men, and affects especially those of the 
rheumatic and strumous diathesis, or patients with a syphilitic 
taint. The best modes of treatment are warm fomentations of 
opium, leeches, massage, belladonna and atropine if iritis is 
suspected, and general constitutional remedies. 

Wounds of this region may be divided into (a) corneal, 
(b) scleral, and (c) sclero-comeal. (a) Corneal wounds^ unless 
implicating the lens or iris, generally heal quickly, (b) Scleral 
wounds more than ^ inch behind the sclero-comeal junction, if 
small and unaccompanied by the presence of a foreign body in the 
eye, may be stitched up, or the conjunctiva stitched over them, 
and then treated by ice-pads to allay inflammation, (c) Sclero- 
corneal wounds are the most dangerous, especially if lacerated, 
owing to the risk of sympathetic inflammation, and demand 
great judgment in saving the eye ; in many cases the eye ought 
to be excised, especially if the lens is injured. 

IV. Diseases of the uveal tract. 

The uveal tract comprises the iris, ciliary body and choroid, 
and though disease may be limited to one part, there is always a 
tendency for it to spread throughout the whole tract. 

Iritis or inflammation of the iris may be acute, subacute, 
or chronic. The usual symptoms of a case of acute or subacute 
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iritis are — pain and tenderness along the ophthalmic division of 
the fifth nerre, dimness of sight, lachrymation, injection of the 
episcleral vessels giving rise to a pink circumcomeal zone, and 
occasionally photophobia. The iris is dull and discoloured, e.g., a 
blue iris becomes green, the pupil is sluggish, contracted, generally 
irregular owing to adhesions to the anterior capsule of the lene 
(posterior synechice), and acts badly or not at all to atropine. In 
chronic iritis there may be no symptoms except irregularity of 
pupil, dimness of vision, and at times pain. Iritis is especially 
likely to occur in patients suffering from syphilis, rheumatism, or 
gout ; it may also have a traumatic origin, or be secondary to 
inflammations of the cornea, sclerotic, or the other parts of the 
uveal tract The iritis associated with syphilis is often symmetrical, 
and generally accompanied by great effusion of lymph in the 
neighbourhood of the pupil. Iritis in rheumatic patients is usually 
very painful, and differs as a rule from the syphilitic variety in its 
great tendency to recur. It is especially liable to attack those of 
the rheumatic diathesis if suffering from prolonged gonorrhoeal dis- 
charge. In gouty subjects there may be a very insidious form 
{quiet iritis). The local treatment is first directed to obtaining 
dilatation of the pupil by atropine or atropine and cocaine com- 
bined; if there is much congestion of the conjunctival vessels 
and pain, it is well to apply one or two leeches or a small blister 
to the temporal region about one inch from the external canthus. 
The general treairnent is that applicable to the diathesis of the 
patient, but a mild course of mercury is by some always prescribed 
in acute iritis. 

The chief traiunatic affeotions of the iris are blood in the 
anterior chamber {hyphamia\ mydriasis (due to paralysis of the 
sphincter pupillae), tremulous iris (generally from dislocation of 
the lens), rupture of the ciliary border of the iris {coredicdysis\ a 
rent in the pupillary border, and prolapse of the iris after a 
perforating wound. 

Iridectomy. — This operation may be performed (a) to improve 
the sight in cases of corneal opacity, anterior polar cataract and 

lamellar cataract, (6) as a remedial 
measure in glaucoma, relapsing iritis, 
and complete posterior synechia, and 
(c) in cataract extraction. 

Operation, — Place the patient in a 
recumbent posture and induce general 
Fio 266.— Spring eye-speculum, anaesthesia, preferably by chloroform, 

or local anaesthesia, by means of co- 
caine (4°/q). Standing behind the patient's head introduce the 
spring speculum (Fig. 266) ; fix the conjunctiva near the cornea 
with fixation-forceps opposite the place selected for the colo- 
boma. Pass the keratome by pressure perpendicularly through 
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the cornea (Fig. 267), and then lowering its handle press the 

blade into the anterior chamber parallel to the iris ; now lower 

the handle still more till the point nearly touches the posterior 

surface of the cornea and slowly withdraw the keratome. Give 

the fixation-forceps to an assistant 

to gently depress the eye ; {)ass 

through the wound the iridectomy 

forceps closed with the points directed 

towards the posterior surface of the 

cornea, open the forceps, seize the 

pupillary border of the iris, slowly 

draw it out, and snip it off with the 

scissors either parallel to the wound, 

or at right angles to the wound across 

the cornea. Carefully return the 

edges of the coloboma with a curette 

(Fig. 268), and bandage up the eye. 

In iridectomy for glaucoma it is the 

rule to make a large sclero-corneal 

incision (most operators preferring 

a Graefe's knife), and to remove the 

iris up to the ciliary border. 

Cyolitis, or inflammation of the 
ciliary body, rarely occurs without other parts of the uveal tract 
being involved. The symptoms are circumcomeal zone of redness, 
pain and tenderness in the ciliary region, pain on accommodating, 
pupctate keratitis, and often hypopyon and vitreous opacities. It 
is best treated by atropine and leeches. 

Choroiditis, except as part of a more general inflammation, is 
rarely accompanied by external signs or severe pain. Ophthahno- 
scopiccUly there may be, if recent, soft yellowish- white exudation 
patches either at the yellow spot or elsewhere ; these patches on 



Fio. 267. — Showing specalum in 
eye, fixation- forceps in position, 
and the keratome p«8.sed into 
the anterior chamber in the 
operation of iridectomy down- 
wards and inwards. 



Fio. 268.— Curette. 

clearing up leave as a rule atrophy of the choroid, showing the 
white sclerotic through, with the edges boi-dered by disturbance of 
pigment. The atrophic patches may be ringed, diffused, or 
punctate, and if due to hremorrhage from the choroidal vessels 
are generally large and deeply pigmented. The retinal vessels 
always pass over these patches of choroiditis. Vision is as a 
rule diminished, but not always. The usual causes are syphilis 
(acquired and congenital), myopia, tubercle and hsemorrhages. In 
syphilitic cases mercurial treatment should be continued for a 
lengthened period. 
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UveitiSy or general inflammation of the uveal tract, commonly 
starts in the ciliary body, and is characterized by the chief 
symptoms of iritis, cyclitis, and choroiditis. It may be divided 
into (1), purulent, and (2), plastic. 

(1.) Purulent uveitis (jxinophtkalmitis) has usually a traumatic 
origin, but may occur in pyaemia and in old blind eyes. The 
symptoms are exti*eme pain, acute congestion and axiema of the 
lids and conjunctiva, and after a few days, if the media are trans- 
parent enough, a yellowish reflex, due, as a rule, to suppuration 
in the vitreous. The usual course is for the inflammation to affect 
the whole interior of the eye, and afterwards the extrinsic 
muscles and Tenon's capsule. The treatment is by incisions into 
the eyeball to allow free vent to the pus or by immediate 
enucleation. Meningitis has occasionally followed enucleation in 
these cases. 

(2.) Plastic uveitis is characterized by a great tendency to 
deposition of lymph, and may be divided into Acute and Chronic 

(a) Acute plastic uveitis (Sympathetic Inflammation or Sympathetic 
Ophthalmia) is set up in one eye by morbid changes usually the 
result of a wound of the other eye. The injured eye is called the 
" exciting," and the other the " sympathizing eye." It occurs 
usually from six weeks to three months after injury. It is pre- 
ceded as a rule by a condition known as " Sympathetic Irritation," 
characterized by lachrymation, photophobia, dimness of sight, 
oscillations of the pupil and frontal neuralgia. The symptoms are 
impaired vision, circumcomeal zone, keratitis punctata, deepanterior 
chamber, iritis, papilloretinitis, and opacities in the vitreous. 
These symptoms are followed by thickening and vascularization of 
the iris, occlusion of the pupil by lymph, shallow anterior chamber, 
diminished tension, shrinking of the vitreous, detachment of the 
retina, «fec. The prognosis is very unfavourable, as only in a few 
cases the changes stop short of actual loss of the eye for useful 
vision, and it must always be remembered that the sympathizing eye 
suffers as a rule more severely than the exciting. The nature of 
the disease is probably a microbic inflammation spreading from the 
exciting eye by the optic nerves and chiasma to the sympathizing 
eye. The treatment consists in conflneraent to a dark room, 
goggles, atropine, leeches and mercury. If the exciting eye is 
quite blind it should be excised, but if it has useful vision it should 
be saved. 

(h) Chronic plastic uveitis occurs as a rule in strumous and 
syphilitic patients. The disease progresses like " Sympathetic 
Inflammation," but is more chronic ; it usually affects both eyes at 
intervals, and may pass on to complete blindness. In young 
children plastic uveitis may produce a condition called ^'pseudo^ 
glioma," which can be diagnosed as a rule from glioma by 
discoloration and adhesion of the iris, minus tension, &o. A less 
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severe and more common form of chronic plastic uveitis may be 
called Anterior uveitis (serous iritis) from its affecting the anterior 
part of the uveal tract. It is characterized by keratitis punctata 
(page 550), deep anterior chamber, dilatation of the pupil, increased 
tension, and the usual symptoms of iritis and cyclitis, accompanied 
frecjueutly by a few peripheral choroidal changes, and small vitreous 
opacities. It is generally found in young adults, especially women, 
nnd is associated with amemia, gout, rheumatism, and struma. 
The trecUment is complete rest for the eyes, and atropine drops, 
with careful watching of intra-ocular tension. 

The Uveal tract may be affected in any part by sarcoma (gener- 
ally melanotic), the usual primary ocular seat of sarcoma being 
the choroid or the ciliary body. 

V. Diseases of the crystalline lens. 

Cataract is the name applied to an opacity^ complete or partial, 
of the lens or capsule, and is due to structural changes. Cataracts 
may be divided into hard or soft^ according to their consistency, and 
this usually depends on age, as under thirty-five they are all " soft." 
They are called primary when independent of any other ocular 
affection, and secondary when following some other disease, as 
glaucoma, intra-ocular tumour, <fec. Though all cataracts at first 
are incomplete or partial, yet it is advisable to make a division into 
(I) complete (including those that in time tend to become com- 
plete), and (2) partial (those that do not, as a rule, tend to 
become complete). 

(1) Complete cataracts are usually senile or hard, and are 
called, according to their seat of origin, nuclear or cortical. 
Nuclear cataracts are characterized by an opacity at the nucleus 
of the lens ; they are often amber in colour and mostly hard, except 
sometimes in diabetes ; cortical cataracts, which are the more 
common, begin as flakes or streaks radiating from the axis of the 
lens. Congenital cataract may occur as a general opacity of the 
lens ; and it is usually binocular. A complete cataract may 
degenerate and its cortex become fluid {^Morgagnian Cataract). 

(2) Partial cataracts include (a) lamellar, (6) anterior polar, 
and (c) posterior polar. 

(a) Lamellar {zonular) cataract is either congenital or forms in 
early life ; it is generally associated with a history of infantile 
convulsions, and with a deficiency in the enamel of the teeth. The 
opacity is situated as a shell between the nucleus and cortex, 
which are both clear. It is usually symmetrical. 

(6) Anterior polar (pyramidal) cataract is a small dense white 
central opacity on the anterior capsule of the lens, often due to 
perforation of the coniea in early life, and as a rule associated 
with corneal nebula. 
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(c) Posterior polar cataract is situated at the posterior pole of 
the lens. The opacity is generally in radiating spokes, and is 
often accompanied by disease of the vitreous or choroid. 

Diagnosis, — When a cataract is complete it looks white, amber, 
or grey, and may be best seen by dilating the pupil, and examining 
by focal light. When incomplete and cortical the striae may be 
seen by oblique illumination if the pupil is dilated, or by throwing 
light into the eye by the ophthalmoscopic mirror (preferably a plane 
mirror), when the striae will appear as black lines. 

The subjective symptoms in incipient cataract are failing vision, 
black fixed spota or lines before the eyes, ability to see better in the 
dusk owing to dilatation of the pupil, myopia, and sometimes 
monocular diplopia or polyopia. 

Treatment. — In incipient senile cataract, especially of the nuclear 



Fio. 269. — Showing speculum in eye, fixation forceps, and Graofe's knife in 
position for performing an apward flap section in cataract extraction. The 
line of flap is also shown dotted. 

variety, weak atropine (gr. J to gr. j. to jj.) drops will often 
temporarily improve the sight, and may be ordered with caution. 
The operations for removal of the lens are of two kinds, namely 
(a) extraction f and (b) discission ; extraction is always preferable 
in hard cataracts, and sometimes in soft, especially in adults. It 
is of course necessary before proceeding to operation that the con- 
dition of the eye be satisfactory as far as the lids, conjunctiva and 
lachrymal apparatus are concerned, and that there is good percep- 
tion and projection of light. The tests for the perception and 
projection of light should never be omitted, since, if the eye is 
blind or the fimdus is seriously diseased, the removal of the cataract 
would be useless and unjuBti6able. In senile cata4:uct it is usual 
to wait till the vision of one eye is reduced to mere perception of 
light, and the vision of the other is insufficient to allow the patient 
to follow his occupation. The general health of the patient must 
also be investigated, as senile cataract may be associated with 
gout, glycosuria, albuminuria, and arterial disease. 
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(a) The extraction operations are numerous, but the only one 
described here will be the 3 millimetre flap operation, which may be 
performed with or without iridectomy. 

Operation. — The first steps are as in operation for iridectomy 
(see p. 552). After the introduction of the spring speculum, fix 
the eye by seizing the conjunctiva with fixation forceps imme- 
diately below the cornea, pass the point of a Graefe's knife 
through the margin of the cornea at the outer extremity of a 



Fio. 270. — Cystotome. 

hoi-izontal line 3 millimetres beneath the summit of the cornea 
(Fig. 269), and direct it carefully across the anterior chamber to 
the inner corneal end of the above horizontal line ; complete the 
incision in the corneal margin above by slow to and fro upward 
movements of the knife. An iridectomy upwards is now performed 
if required (see p. 553). Fixing the eye, pass a cystotome 
(Fig. 270) through the wound and divide the anterior capsule of 
the lens by horizontal incisions. Draw the eye now slightly 



Fig. 271. — Showing the lens presenting in the wound from pressure by 
the spoon during the operation of extraction. 

downwards, and apply moderate pressure by a curette (Fig. 268) 
or spoon below the lower border of the cornea till the upper edge 
of the lens presents in the wound (see Fig. 271) and the lens is 
gradually delivered. The speculum may now be removed and the 
lids closed for a brief time, after which any soft matter is 
extracted by pressure applied to the lower surface of the cornea 
with the curette. The iris is now carefully replaced by the 
curette, and both eyes bandaged up. The after-treatment consists 
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in keeping the eyes bandaged for about a week, removing the 
bandages and washing the lids gently every day. If there are 
any signs of iritis, characterized by pain and swelling of the lids, 
atropine and leeches must be prescribed ; if the corneal wound 
suppurates it should be cauterized or dusted with iodoform. The 
other complications are prolapse of the iris, intra-ocular ha3morrhage 
and panophthalmitis. After two months the vision should be 
tried for glasses, and if there is much membrane left in the 
pupillary area, producing unsatisfactory vision, a secondary 
operation must be performed. This is done, the eye being under 
atropine and cocaine, by passing a needle (Fig. 272) through the 
periphery of the cornea and breaking up the membrane. 

{h) The discission orneedling operation for soft cataract — Place 
the patient in the recumbent position and induce local antesthesia 
by cocaine, or if the patient be nervous or a young child give 
chloroform. The pupil must be fully dilated beforehand by 
atropine. Standing behind the patient's head, introduce the spring 
speculum (Fig. 266), fix the globe, and pass a sharp, straight stop- 
needle (Fig. 272) through the periphery of the cornea into the 
anterior chamber. Push the needle firmly but gently till it 



Fig. 272.— Stop-needle. 

touches the anterior capsule of the lens near its centre, and 
by a crucial incision lacerate the capsule of the lens. Now 
slowly withdraw the needle, put atropine in the eye, and apply a 
bandage. The effect of this operation, which may have to be 
repeated, is that the lens matter passes into the anterior chamber, 
and is softened by the aqueous and absorbed. Occasionally in 
young children repeated needlings may produce absorption of the 
whole lens. As a rule, however, after a week or ten days the 
soft matter must be evacuated, especially if it produces much 
irritation or increased tension. This operation is done by making 
an incision in the lower part of the cornea (linear extraction) 
by a keratome (Fig. 267), as in the first steps of an iridectomy 
operation (p. 552). After the corneal incision has been made and 
the keratome withdrawn, a curette (Fig. 268) should be introduced 
through the corneal wound, and by manipulating the curette 
the soft matter passes out along its groove and can be removed. 
Care must be taken on completioiKoP^he operation that the iris 
is not caught in the edges of the wound." 

The chief injuries of the lens are (1) traumatic cataract 
due to rupture of the capsule, and (2) dislocations of the lens 
usually downwards but sometimes into the anterior or posterior 
chambers. 
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VI. Diseases of the optic nerve, retina^ and vitreous. 

The optic nerve fibres may be divided into two sets, axial (for 
the supply of the yellow spot region) and peripheral (for the rest 
of the retina). 

Optio neuritis, or inflammation of the optic nerve, may be 
acute or chronic, and attack the whole or part of the fibres of the 
nerve ; and may be divided into (I) papillitis aflfecting the intra- 
ocular end of the nerve, and (2) retrobulbar neuritis aflfectiug the 
nerve behind the globe. 

1. Papillitis usually aflfects both eyes except when due to 
orbital mischief. The signs^ chiefly ophthalmoscopic, are hyper- 
semia, swelling and haziness of the edges of the disk, distended and 
tortuous retinal veins, and small or normal retinal arteries. In 
extreme oases the retina is much involved (jxipillo-retinitis), the 
distended veins being covered in part by greyish-white strieB or 
opacities, and the retina itself oedematous with flame-shaped 
hsemorrhages often radiating from the disk. The vision may be 
normal or much reduced, and the field for vision is usually peri- 
pherally limited. The chief causes are cerebral tumours, cerebral 
abscess, tubercular meningitis, and nephritis, also orbital inflam- 
mations, acute myelitis, syphilis, chlorosis, and lead poisoning. 
The treatment is chiefly constitutional, but in uni-ocular papillitis 
incision into the nerve-sheath has by some been recommended. 

2. Betro-bulbar neuritis may occur in one eye, due to orbital 
periostitis, <&c., without at first any ophthalmoscopic signs, the only 
symptoms being loss of sight and generally pain on movement of 
the eye. There is usually a central scotoma. As a rule symptoms 
of optic atrophy follow. 

Chronic retro-bulbar neuritis (toxic amblyopia), generally affect- 
ing both eyes, is an inflammation of the axial fibres, and is found 
in persons using excess of tobacco or alcohol, and perhaps in 
diabetes. The symptoms are diminution of vision usually of 
both eyes, the fields of vision being normal as to their periphery, 
but containing a central scotoma (blind spot) for red and green. 
By the ophthalmoscope the only change to be seen in most cases 
is slight pallor of the temporal side of the optic disk. The 
patients complain of a mist before the eyes, and of confusing gold 
and silver coins; they generally exhibit want of tone. The 
treatment is directed to improve the general health, and to avoid 
the exciting cause. 

Atrophy of the optic nerve may be a primary disease, or 
secondary to some other optic nerve or retinal affection. By the 
ophthalmoscope the optic disk is white or greyish, often slightly 
cupped or filled up ; the lamina cribrosa is too plainly visible ; 
the retinal vessels, especially the arteries, are too small ; the 
vessels may be accompanied by white streaks on each side ; and if 
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there has been previous papillitis, the vessels are curved antero- 
posteriorly and often obscured in places; the scleral ring round 
the disk is too white and the edges of the disk may be irregular. 
Atrophy may follow papillitis, retro-bulbar neuritis, embolism of 
the central artery of the retina, retinitis (especially pigmentary), 
and glaucoma. A form called progreBsive atrophy is foimd in 
locomotor ataxia, insular sclerosis, general paralysis of the 
insane, and as a purely local disease ; it is marked by concentric 
contraction of the fields of vision, loss of sight, colour blindness, 
and sometimes central scotoma, and as its name implies progresses 
to complete blindness. The treatment is the administration of 
anti-syphilitic remedies, hypodermic injections of strychnia, and 
galvanism, but the prognosis is as a rule very bad. 

Betinitis, or inflammation of the retina, is usually accompanied 
by diminution of vision, especially at night or in dim lights and is 
characterized ophthalmoscopically by loss of transparency and haze 
of the fundus ; soft white discrete or grouped spots ; haemorrhages 
of various sizes and shapes (striated or flame-shaped in nerve-fibre 
layer), and by vitreous opacities. Retinitis is associated with 
syphilis, nephi-itis, glycosuria, leuksBmia, pysBmia (jmnUeni retinitis) 
and with diseases of the circulatory system (hoemorrhagic retinitis). 
The treatment is chiefly constitutional, and the eyes must be 
shaded and used as little as possible. 

Betinitis pigmentosa is a chronic and symmetrical disease, 
occurring in early life, characterized by night blindness, and great 
contraction of the fields of vision, even though the central vision 
be normal. Ophthalmoscopically the optic disk is * waxy-looking ' 
and atrophied, the retinal arteries are small, and there is much 
lace- work retinal pigment, especially at the equator and periphery. 
The loss of sight is progressive, and the disease often ends in 
blindness. 

Embolism of the oentral artery of the retina occurs 
usually on the left side and may be associated with heart disease. 
Owing to this artery being a terminal one, complete plugging of 
it is followed by total and sudden blindness. The ophthalmmoopie 
signs are pale optic disk, diff'used retinal haze, bright red colour at 
yellow spot, and retinal arteries near the disk very small and often 
like white threads. The treatment is massage of the eyeball, but 
the prognosis is bad. 

Detachment of the retina is due to separation of the retina 
from its pigment epithelium by serous exudation or hsemorrhage. 
It is accompanied by defect in the field of vision corresponding to 
the detachment. With the ophthalmoscope the detachment looks 
greyish, and the retinal vessels passing over it are seen to be 
elevated. The causes are blows on the eye, myopia, cicatrices 
following wounds, and choroidal tumours. Treatment^ except 
complete rest, is usually unavailing. 
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Glioma of the retina is probably an endothelioma. It occurs 
in early life, is very malignant, and may be bilateral. The first 
sign is a shining yellow reflex (cat'B-eye) behind the pupil; by 
focal illumination there is found a nodular swelling, with small 
vessels and often haemorrhages on it (first stage). This is followed 
by glaucomatous symptoms (second stage) ; and the growth then 
tends to spread along the optic nerve towards the brain, or to 
burst through the sclerotic (third stage). Death generally occurs 
from cerebral complications. The treatment is immediate excision 
of the eye with removal of as much of the optic nerve as possible, 
or evisceration of the orbit. 

Vitreous opacities are usually due to inflammation (hyalitis) 
associated with diseases of the uveal tract or retina, but often occur 
in extreme myopia, and from retinal and choroidal hasmorrhages. 
The opacities may be of different shapes and sizes, and in syphilis 
are very minute and dust-like. The patient complains of seeing 
black specks floating before the eyes, and the vision is sometimes 
reduced. Owing to degeneration the vitreous may be fluid, and 
contain cholesterine crystals. 

Suppuration of the vitreous {suppurative hyalitis) is due to 
injury or to extension of a purulent uveitis, and is sometimes called 
pseudo-gliomay from the yellowish fundus reflex. Foreign bodies^ 
as steel, glass, «bc., may be found in the vitreous, and, if steel or 
iron, can be removed by the electro-magnet introduced through 
the original wound when scleral, or through an incision in the 
sclerotic. 

VII. Glaucoma. 

Glaucoma is a condition of the eye dependent on excess of the 
intro-ocular pressure. The chief symptoms are increased intra- 
ocular tension (elicited by palpating the eyeball with both index 
fingers through the closed lids) ; pain and tenderness ; enlargement 
of the perforating vessels ; impaired sensibility, steaminess, and 
pitted appearance of the cornea ; shallow anterior chamber ; dila- 
tation of the pupil ; greenish fundus reflex ; pulsation of the 
retinal arteries, and engorgement of the retinal veins; under- 
mining and cupping of the optic disk ; diminished acuity of vision 
and light sense ; and limitation of field of vision chiefly on nasal 
side. These symptoms are generally preceded or accompanied by 
smoky vision (everything seen in a grey or yellow fog), coloured 
concentric rings (rainbows) round lights (red outside and bluish- 
green inside), neuralgia along the branches of the fifth nerve, and 
rapidly increasing presbyopia necessitating frequent changes of 
glasses. 

Varieties. — Glaucoma may be divided into (1) acute, (2) subacute, 
and (3) chronic. 

1. Acute glaucoma is characterized by the severity and suddenness 

w. o o 



Digitized by 



Googk 



562 DISEASES OF REGIONS. 

of its onset, and from the vomiting, megrim, &c., accompanying it 
has often been mistaken for a bilious attack. The steaminess of the 
cornea prevents as a rule any view being obtained of the fundus, 
although the pupil is widely dilated. The optic disk when visible 
is found in first attacks not to be cupped, but there is marked pulsa- 
tion of the retinal arteries and engorgement of the veins. Such 
an attack may subside after a few days, but is generally followed 
by others until the eye may pass into a permanent glaucomatous 
condition {absoltUe glaucoma) and vision be totally destroyed. Abso- 
lute glaucoma is accompanied by great pain and increased tension, 
intra-ocular heemorrhages, opacity of the lens, ulceration and 
staphyloma of the cornea, and shrinking of the whole globe. 
Some cases of acute glaucoma are accompanied by severe intra- 
ocular haemorrhage (hoenuyrrhagic glaucoma). 

2. Subacute glaucoma is characterized by the symptoms of glau- 
coma as given above. There is generally a gradual progress, 
sometimes with exacerbations, and it may at any time give rise to 
acute glaucoma. 

3. Chronic glaucoma may follow on an acute or subacute attack, 
but there is an insidious and progressive form usually attacking 
both eyes, in which all irritative signs are absent. Without pain 
and often with no apparent increase of tension, there is gradual 
reduction of the amplitude of accommodation, and diminished 
corneal sensibility, together with cupping and progressive atrophy 
of the optic disks generally ending in absolute blindness. 

Pathology. — Glaucoma is produced by any circumstance tending 
to upset the normal relation of the secretion and excretion of the 
intraocular fluids. These fluids, secreted by the ciliary processes, 
pass chiefly out at the angle between the iris and the cornea {iridic 
or filtration angle). This increased tension may be produced by 
hypersecretion of the ciliary processes, obstruction at the filtration 
angle, or by serosity of the fluids. The most frequent cause is 
obstruction of the filtration angle due to inflammatory products, 
or to mechanical means as growth of the lens, or dilatation of 
the pupil especially by atropine. Glaucoma occurs as a rule in 
persons over 40 years of age, is frequently hereditary, and is often 
associated with hypermetropia. It may be secondary to complete 
posterior synechia, perforating ulcers and wounds of the cornea, 
dislocation of the lens laterally and into the anterior chamber, 
cataract operations, intra-ocular tumours, and intra-ocular 
heDmorrhage. 

The treatment of acute glaucoma is by instillation of eseriue 
(especially if the attack is caused by atropine) or by a large iridec- 
tomy, as much as one-fifth of the iris being removed. Several 
other operations, as sclerotomy, have been recommended. In 
glaucoma ahsolutum puncture of the sclerotic often relieves the 
pain. In subacute cases iridectomy is generally indicated, but in 
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chronic glaucoma without marked tension operative procedure 
probably does little good. 

VIII. Diseases of the orbit 

Suboonjiinctiyal hsemorrhage, due to a blow on the eye or to 
rupture of a small vessel, owing to cough, or strain, is of a bright 
red colour. The blood effusion is more marked anteriorly and 
does not pass far back. Exactly the converse as to the position 
of the blood applies to deep orbital hsemorrhage following fracture 
of the anterior fossa of the skull. 

Orbital abscess and orbital oelliilitis, when acute, are 
diflficult to diagnose from each other. Though often traumatic they 
may be due to cold, irritation of a tooth, erysipelas or pyaemia, 
and sometimes originate in periostitis. They are usually charac- 
terized by swelling of the lids, chemosis of the conjunctiva, pain on 
movements of the eye and on pressing back the eyeball, limitation 
of the ocular movements, facial neuralgia, and proptosis ; sometimes 
there is a defined, tender, fluctuating swelling. If the symptoms 
are not soon relieved, especially in orbital cellulitis, papillitis and 
atrophy of the optic nerve may ensue and also meningitis. Orbital 
abscess may be chronic and simulate a solid tumour. The treat- 
ment consists in early evacuation of the pus, hot fomentations and 
constitutional remedies. 

Tumours of the orbit usually cause protrusion of the eye 
(proptosis), impairment of its movements, and papillitis or optic 
atrophy. Generally one orbit only is affected. The origin of an 
orbital tumour may be primary, in the lachrymal gland, in the 
loose orbital tissues, in the periosteum, in the eyeball or in the 
optic nerve ; or secondary, starting from a neighbouring cavity. 
The primary tumours may be cystic (hydatid, dermoid) ; osseous 
(ivory exostosis), sarcomatous, and vascular (ncevi). Amongst the 
secondary tum^ywrs may be mentioned arterio-venous communication 
in the cavernous sinus giving rise to a pulsating tumour, and dis- 
tension of the frontal sinus by retained mucus (frontal mucocele). 
The treatment is chiefly the same as in other parts. Malignant 
tumours should be freely removed with, if necessary, the eyeball and 
the contents of the orbit, and chloride of zinc paste in some cases 
applied on strips of lint for a few days afterwards. 

Enucleation of the eye. — Patient lying down and as a rule 
under general anaesthesia ; operator standing behind the head ; 
spring speculum in lids. Seizing the conjunctiva with a pair of 
fixation forceps at outer or inner border of cornea, divide the con- 
junctiva and subconjunctival tissue all round the cornea with 
scissors ; raise each rectus tendon in succession on a squint hook 
(Fig. 274) and divide each one close to the globe ; now separate 
the limbs of the speculum and the eyeball will project forwards ; 
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pass a pair of stout curved scissors, closed, behind the globe from 
the outer side, and feel for the optic nerve ; then pull back the 
scissors slightly, open them, and divide the nerve. The globe, 
now pushed forwards by the scissors, is taken between the fingers 
and thumb, and the other attachments are divided by the scissors. 
After the operation, firm pressure is applied by a bandage. There 
is but rarely any trouble from haimoiThage. An artificial eye 
may be given about three months after operation, if the socket 
is healthy. 

IX. Errors of refraction and accommodation. 

The light percipient portion of the eye exists at the external layer 
of the retina (rods and cones), and it is necessary for perfect vision 
that images of external objects should be accurately focussed on 
this layer. Rays of light passing into the eye are refracted at the 
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Fio. 273. — Diagram to illaBtrate errors of refraction. L. Conrex lens. 
X X. Principal axis. D. Dirergent ray. P. Parallel ray. C. ConTezigent 
ray. H. Era. and My. Position of retina in hypermetropic, emmetropic, 
and myopic eyes. 

anterior surfaces of the cornea, lens and vitreous, and brought to a 
focus at a point varying with the refraction. The human eye for 
the sake of simplicity may be considered as represented by a convex 
lens of 23 mm. focus; and the following laws regulating the passage 
of light through a convex lens will then be applicable to it. Rays 
of light passing through a convex lens (Fig. 273, L) parallel (P) to 
the principal axis (X X), and therefore coming from infinity, are 
brought to a focus at a point (Em.) (principal focus) varying 
inversely in distance to the convexity of the lens ; rays coming 
from a point (D) closer than infinity (divergent rays) are refracted 
further back (My.) from the lens than the focal point; and rays 
coming from a point (C) beyond infinity (conwrgent) are focussed 
at H between the lens and its principal focus Em. 

Emmetropia. — In an eye of normal refraction (emmetropia) with 
its accommodation relaxed, parallel rays (P) passing through the 
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pupil will be focussed by the surfaces at a point (Em.) represented 
by the external surfaces of the rod and cone layer of the retina ; 
divergent rays (D) will be focussed behind the retina at My. ; and 
convergent rays (C) in front of the retina at H. In order to focus 
the divergent rays (D) upon the retina (Em.) it is necessary to 
increase the convexity of the lens and so shorten its focal length. 
This is done by accommodation, and a young emmetrope with 
normal accommodation should be able to focus on his retina all 
rays from parallel to divergent ones starting from a few inches 
in front of his cornea. 

Hypermetropia is the condition in which in the eye at rest the 
retina ( H) only receives convergent rays (C) ; parallel rays (P) and 
divergent rays (D) are refracted beyond the retina (H). This takes 
place from too short a distance between the cornea and the retina, 
or from lessened convexity of the lens ; the usual cause is congenital 
shortness of the axis of the eye. Hypermetropes from this fact are 
obliged to accommodate for parallel rays, and still more for divergent 
ones. The treatment naturally is to increase the convexity of the 
lens artificially by giving a convex lens ; and by so doing allowing 
parallel rays to be refracted on the retina, and then the ciliary 
muscle will be able to focus divergent rays on the retina. In 
children and young adults, to find out their hypermetropia it is 
often necessary to order atropine before testing the refraction. 
The symptoms of hypermetropia are pain and discomfort on reading, 
congested eyelids and conjunctivte, spasm and fibrillar twitchings 
of the lids, convergent strabismus, and headache. Hypermetropia 
is usually congenital, often hereditary, and is frequently associated 
with a flat- looking face, shallow orbits and small eyes. 

Myopia is the opposite condition to hypermetropia, and in it the 
retina (My.) only receives cert-ain divergent rays (D). It is due as 
a rule to the axis of the eye being too long, or in some cases to the 
ciliary muscle rendering the lens too convex (spasm of accornvwda' 
turn). The treatment^ except in cases of spasm of accommodation, 
is to give concave glasses to allow parallel and divergent rays to 
fall on the retina. In low degrees of myopia it is only necessary 
to order glasses for distance, but in high degrees it is usual to order 
a stronger pair for distance, and a weaker pair for reading. In 
apparent myopia due to spasm of the ciliary muscle it is important 
to order atropine to find out the true refraction. Myopes often 
have the head elongated in the antero-posterior diameter, a long 
face and large prominent eyes. Myopia is generally accompanied 
by a crescent at the outer side of the disk or by i>osterior 
staphyloma, and there may be secondary choroidal trouble, 
detachment of the retina, and vitreous opacities. 

Astigmatism is the condition in which one or more of the 
refractive surfaces have not the same curvature in all directions. 
Astigmatism may be divided into — (1) irregxUar^ in which there is 
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a difference of refraction in the different parts of the same meridian 
due to changes in the lens and cornea ; and (2) regular, where there 
is a diflFerence in two meridians {chief meridians) at right angles to 
one another, and called those of maximum and minimum refraction. 
It is usually corneal {staiic astigmatism), but may be due to the 
ciliary muscle (dynamic astigmatism). Regular astigmatism may 
be — (a) simple, where one meridian is emmetropic and the other 
hypermetropic or myopic, and is then called simple hypermetropic 
or simple myopic astigmatism ; (b) compownd, where the chief 
meridians are unequally myopic (compound myopic astigmatism) or 
unequally hypermetropic (compound hypermetropic astigmatism) ; 
or (c) mixed, where one chief meridian is hypermetropic and the 
other myopic. Persistent headache is commonly met with in 
astigmatism. The treatment is by cylindrical glasses for simple 
astigmatism, and by cylindrical glasses in combination with 
sphericals for compound and mixed. 

Presbyopia. — In the eyes of all persons from 40 to 45 years of 
age it is found that, owing to changes in the elasticity of the lens, 
the ciliary muscle begins perceptibly to lose its power of altering 
the convexity of the lens. The effect of this will be to prevent near 
objects being focussed on the retina at the usual reading distance ; 
in order to counteract this condition and to help the ciliary muscle 
it is necessary to prescribe convex glasses for reading. It has been 
found that the glass needed is about one dioptre for every live 
years after 40. 

X. Strabismus and ocular paralysis. 

Strabismus [squint) is always present when the two eyes are not 
directed simultaneously towards the same object, and is usually 
accompanied at some time by double vision (diplopia). Strabismus 
occurs from over-action, weakness, or paralysis of one or more of 
the extrinsic ocular muscles. It is usually convergent or divergent, 
but may be upward or downward. It may be constant (fixed) or 
occasional (periodic), and though usually only one eye squints, yet 
sometimes both eyes may do so in turn (alternating). When the 
squinting eye follows its fellow normally in all its movements- 
the squint is called concomitant in contra-distinction to paralytic. 
Diplopia is much more marked in paralytic than in concomitant 
squint. The non-squinting eye is called the filing eye, and stra- 
bismus may be estimated by telling the patient to look at an object 
about two feet away with the fixing eye, and then taking the 
distance between the middle of the palpebral aperture and the 
middle of the cornea of the squinting eye (primary squint) ; on 
now making the squinting become the fixing eye the amount of 
deviation of the original fixing eye is taken (secondary squint). 
In paralytic cases the secondary squint exceeds the primary, but 
it is equal to or less than the primary in concomitofU squint. 
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Convergent strabtsmiis (internal squint) is most commonly due to 
hypermetropia, owing to the fact that the excessive accommodation 
necessitates a correspondingly great convergence ; but it may occur 
occasionally in myopia, and also follows division or paralysis of an 
external rectus. 

Divergent strabismus (external squint) is caused fi*om insuflBciency 
of convergence power, and weakness of the internal recti, especially 
in myopia ; from defective vision of an eye, as in corneal nebulsB ; 
and from division or paralysis of an internal rectus. 

The treatment of concomitant stmbismus is by atropine, esei'ine, 
spectacles^ prisms, and stereoscopic exercises. The operations that 
may be required are either tenotomy of the muscle of the affected 
side, or advancement of the muscle of the opposite side. As a rule 
only one eye should be operated on at a time. The treatment of 
paralytic strabismus is by constitutional remedies and galvanism 
of the affected muscle. 

Tenotomy of the internal rectus, — Patient lying down and under 
cocaine or general antesthesia ; operator standing in front and to 




Fig. 274.— Strabismus hook. 

the right hand side. Introduce the spring speculum, and pinch up 
with a pair of fixation-forceps the conjunctiva and subconjimctival 
tissue at the point of junction of the lower horizontal and inner 
vertical tangents to the cornea. Divide this fold with a pair of 
blunt-pointed scissors, making the incision only large enough to 
admit the points of the scissors, and then, passing the scissors 
through the incision, divide the capsule of Tenon. Pass the 
strabismus hook (Fig. 274) into the wound, directing its point 
backwards, and then turn the end of the hook upwards between 
the globe and the tendon, until its point is seen beneath the 
conjunctiva, at the upper border of the tendon. Introduce the 
scissors through the wound, and open the blades on either side of 
the tendon between the globe and the hook, and by one or two 
snips cut through the tendon. Remove the hook and then reintro- 
duce it to see if the tendon is completely divided. The eyes should 
be bandaged for about twelve hours. The method is the same for 
the external rectus, but it must be remembered that the tendon is 
situated a little further back. 

OotQar paralyses. — Complete Paralysis of the Third Nerve is 
characterized by complete ptosis; external strabismus; inability 
to move the eye completely up, down or in ; crossed diplopia ; 
moderate mydriasis and inactivity of the pupil to all the reflexes ; 
and paralysis of accommodation. Any one of the muscles supplied 
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by the third nerve may be separately paralysed, also the superior 
oblique (fourth nerve) and the external rectus (sixth nerve). 
Paralysis of the ejctemal rectus gives rise to internal strabismus, 
inability to move the eye outwards, and homonymous diplopia. 
It is the most common of the ocular palsies, probably from the 
long course of the sixth nerve. All the external ocular muscles 
may be paralysed at the same time (ophthalmoplegia externa). 

The intra-ocular muscles are the pupillary (sphincter pupillce) 
and the ciliary. The pupillary muscle may be affected by 
paralysis of the third or short ciliary nerves, producing medium 
mydriasis, and by paralysis of the cervical sympathetic or long 
ciliary nerves, producing partial miosis. The ciliary muscle may 
be paralysed (cycloplegia) by affections of the third or short ciliary 
nerves, usually in conjunction with paralysis of the pupillary 
muscle. It may be paralysed alone as in diphtheria. In certain 
diseases, especially locomotor ataxia, the pupil acts to accommo- 
dation but not to light (ArgylURoherUon or spinal pupil). 

The treatment of ocular paralyses is chiefly constitutional. 
Many are of syphilitic origin, and require mercury or iodide 
of potassium, but faradisation of the affected muscle may also 
be employed. In mydriasis and cycloplegia, the use of eserine is 
indicated. 

Nystagmus (involuntary oscillations of the eyeball) is generally 
binocular, and the movements of the eyes are usually horizontal or 
rotatory. It occurs as a rule in early life and is then due to defect 
of sight from corneal ulcer, &c. ; sometimes in adult life in patients 
with diseases of the nervous system such as disseminated sclerosis, 
and in coal miners, in whom it is probably due to their position 
at work. 

DISEASES OP THE UPS, CHEEKS, AND MOUTH. 

Diseases of the Lips and Cheeks, 

Herpes of the lip. — A crop of herpetic vesicles which burst in 
a few days leaving small scabs, are common on the lip during 
slight attacks of catarrh, indigestion, &c. Their occurrence in 
pneumonia is well-known. 

Cracks and flssiires of the lip following exposure to cold, drc, 
in dyspeptics, are very common, and, if neglected, may form deep 
and painful fissures, prone to bleed and obstinate to heal. They 
may leave a permanent and disfiguring scar. A simple ointment, 
and if persistent, touching them with solid nitrate of silver, will 
generally suffice to cure them. Should the margins become 
indurated and resist the above treatment, the scar may be excised 
by a V-shaped incision and the wound united by horsehair sutures. 
They must not be mistaken for the fissures about the comers of 
the mouth so common in congenital and acquired syphilis. 
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Papillomata or warty growths of the lip are of interest iu 
that they are liable as age advances to become epitheliomatous. 
They may sometimes grow out in the form of horns. Extirpation 
with the knife is the proper treatment. 

Superfloial uloers on the inner surface of the lip are common 
accompaniments of errors in digestion, and of secondary syphilis. 
There are usually similar ulcers on the side of the tongue and 
cheeks. Niti-ate of silver or chromic acid lotions (gr. x. to J j.) are 
the best local applications. 

Neevus of the lip when small may be touched with nitric acid 
or ethylate of sodium ; and when pendulous and projecting from 
the free margin, ligatured. When involving the whole substance 
of the lip it may be treated by electrolysis, or, better, excised by 
means of a V-shaped incision. 

Hypertrophy of the lip, generally the upper, is often met with 
in connection with cracks and fissures in delicate children, and 
was known as the strumous lip, A similar condition is sometimes 
met with in congenital syphilis and in chronic nasal catarrh. The 
thickening, as a rule, disappears under constitutional treatment, 
and as the patient grows older. The removal of a wedge-shaped 
piece, as advised by some, can seldom be necessary. 

Congenital maorochelia. — The lip, either the upper or lower, 
is uniformly or irregularly enlarged by tough OBdematous fibrous 
tissue. It may also be the seat of lymphangiectasis, lymph 
vesicles projecting on the surface or of lymph cysts in the inte- 
rior, and may occur or not with macroglossia. The enlarged lip 
may also be the seat of an angioma, or of a capillary or venous 
neevus. A wedge-shaped piece should be excised, including the 
portion affected by the nsevus or lymphangiectasis. 

Chancre of the lip is most frequently met with in young adult 
life and in women ; it sometimes occurs in infants. It is due to 
direct inoculation by mucous tubercles on the lips of another 
person, or may be conveyed by cups, spoons, pipes, towels, <fec. 
It occurs as a painless, circumscribed, somewhat indurated patch or 
ulcer, with smooth surface and regular outline, and is attended with 
enlargement and induration of the submaxillary glands, and later 
with skin eruptions and other signs of secondary syphilis. The 
local lesion speedily disappears imder a mercurial course. For 
diagnosis from epithelioma, see Epithelioma, 

Carbunole of the lip is a most dangerous disease, as it is very 
likely to lead to infective phlebitis of the facial vein, which may 
spread thence through the ophthalmic vein to the cavernous and 
other cranial sinuses, and terminate in infective meningitis or in 
general blood-poisoning. It may be distinguished from malignant 
pustule, which it may somewhat resemble, by the absence of the 
anthrax bacillus. Free incisions should be made, the sloughs 
scraped away and antiseptics applied, or if this is impracticable 
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carbolic acid lotion (1 in 20) may be injected by drops into the 
inflammatory zone, and the strength supported by fluid noui-ishment 
and stimulants. 

Adenomata, or labial glandular tumours (Paget), 
occasionally occur in the lip as small, smooth, elastic growths 
projecting under the mucous membrane. They sometimes contain 
nodules of cartilage, and are then of harder consistency. They 
should be removed from the mucous surface to avoid scarring. 

Cysts due to obstruction of the mucous follicles are frequent in 
the lip. They contain a glairy fluid, and appear as small, tense, 
semi- translucent, globular, bluish-pink swellings on the raucous 
surface. The cyst should be excised vrith the mucous membrane 
covering it. 

Epithelioma {sqtuimous carcinoma) nearly always occurs in men, 
^ jCiA and on the lower lip ; and although it may affect non-smokers, it 

I ^^^^ generally appears to be due to the irritation and heat of a short 
T' 4- clfty pipe. It begins as a cract, indurated tubercle, or warty 
*'^£iglXd^ growth, and may either spread superficially along the free margin 
^jdJU0v*^ ^^ ^^ ^^P> ^^ extend deeply into its substance, forming an indurated 
r *l^W ' ulcer covered by a dry crust, beneath which are smooth granula- 
'^^V^.^^ions. Sooner or later it involves the whole lip and adjoining parts, 
^^* becomes adherent to the jaw, and invades the bone. The 

yi^^^^^j^ <tyY*ly«^pbatic glands in the neck become involved and may attain a 
£^^^«4r|tf<to4arge size, even whilst the primary growth in the lip is quit9 
insignificant ; dissemination through internal organs is rare. If 
removed early an epithelioma of the lip may not recur till after a 
long period of immunity, or perhaps not at all. It seldom returns 
jJbfi0A^ %M, in the scar, but in the lymphatic glands, the patient dying from 
,y,^i,jt^ih^ exhaustion and septic poisoning induced by ulcerating and bleed- 
* ' ing masses in the neck, and more rarely from implication of the 

^mM^ dv«< trachea and oesophagus. The affection is very apt to be mistaken 
~ for hard chancre^ and the latter has ere now been cut away under 
the impression that it was an epithelioma. The following points 
should serve to distinguish them : — 1. Epithelioma generally occurs 
in the old, and in men, and on the lower lip ; chanci*e in the young, 
in women, and on the upper lip. 2. The epitheliomatous ulcer has 
hard, sinuous, and everted edges, and an indurated and warty 
base ; the chancrous is raised, excoriated, smoother, and the 
induration is more circumscribed. 3. In the malignant affection, 
the glands, as a rule, are not affected till late in the disease — 
perhaps six months ; in the syphilitic very early, within six weeks. 
Moreover, in chancre secondary symptoms will be present or soon 
appear, and the disease readily yields to autisyphilitic remedies. 
Treatment. — Free and early excision is imperative. The growth 
should be included in a V-shaped incision, the wound being after- 
wards united by hare-lip pins or silver wire sutures. The sub- 
mental glands should be extirpated at the same time, even although 
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not perceptibly enlarged. When the bone is involved, a portion of 
the jaw maj be removed if the whole disease can be got away. If 
the glands are extensively enlarged, forming a huge and perhaps 
ulcerating mass beneath the jaw and in the side of the neck, the 
disease had better be left alone. 

Hare-lip is a congenital malformation in which the upper lip 
is vertically cleft on one or both sides of the median line, and very 
rarely in the me3ran"line itself. It is so named from its fancied 
resemblance to the lip of the hare, in which animal, however, the 
cleft is always median. It is said by Kolliker to be produced by 
the failure of union of the fronto-nasal process, which forms the 
median portion of the lip, with the maxillary processes, which, he 
holds, form the lateral portions. According to this view the 
fissure will be opposite the suture between the superior maxillary 
and intermaxillary bones : t.c, between the lateral incisor and 
canine tooth (Fig. 285). Albrecht, however, maintains that the 
lateral nasal process enters into the formation of the lip and that 
the intermaxillary bone is developed in part from the frontal and 
in part from the lateral nasal process. On his view the cleft is 
opposite the suture between these two parts, t.r., between the 
central and lateral incisors (Fig. 285). The harelip will be single 
or double, according as the failure of union occurs on one or both 
sides. It may exist as a mere notch on the free margin of the lip, 
but it more frequently extends deeply through the substance of the 
lip in to the nostril above.' Tn very rare instances it may reach the 
mner canthus of the eye in the form of an open cleft, due to 
the non-closure of the fissure existing between the fronto-nasal 
process, from which are developed the nasal septum, the external 
nose, the intermaxillary bone and the philtrum, and the maxillary 
process which forms the upper jaw and cheek. Single hare-lip is 
far more common than double hare-lip, and occurs much more 
often on the left than on the right side. The two margins of the 
cleft are often unequal in length, the lip on one side of the cleft 
being on a lower level than on the other. In double hare-lip the 
central portion is generally shorter than natural, and, along with 
the intermaxillary bone and the incisor teeth, frequently projects 
forwards, the two clefts being often of unequal extent. Cleft 
palate is a frequent concomitant of hare-lip, and malformations, 
such as club-foot, spina bifida, <fec., are not uncommon in other 
parts of the body at the same time. 

Treatinent, — The edges of the cleft should be pared, and the 
raw surfaces brought into contact, and there held by hare-lip pins 
or sutures, so thnt primary union may xxjcur. The operation is 
best done between the third and fifth months of infancy, as very 
young infants bear haemorrhage badly, and later, the troubles of 
teething begin. To ensure success the child should be brought 
into the best possible state of health by careful nursing and 
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feeding, and any constitutional taint, as syphilis, corrected by 
appropriate remedies. 

There are various methods of operating. Here only the more 
simple can be described. Whatever method is adopted, the 
objects to be kept in view are — 1, to obtain primary union through- 
out the wound, and hence the minimum of scarring ; 2, to ensure 
the margin of the prolabium and free border of the lip respectively 
being in line ; 3, to prevent the formation after the operation of a 
notch at the line of union. These objects are best attained by 
well freeing the lip from the gums at the 
apex of the cleft so as to avoid tension ; by 
using a sharp knife so as to ensure clean 
incisions ; by taking care to completely 
pare the margins of the cleft, and to remove 
sufficient tissue to secure broad, raw sur- 
faces ; by passing the hare lip pins on the 
same level, and deeply enough to bring the 
whole of the raw surfaces into contact ; and 
by making the cuts in paring the edges 
concave towards the middle line of the 
cleft, so as to lengthen the line of union 
and allow for retraction. 

Operation for single hare-lip. — Having 

placed a Smith's clamp (Fig. 275) on the 

lip on either side of the cleft to control 

hsemorrhage, pare the edges of the cleft 

with a sharp narrow-bladed scalpel, taking 

care to remove the whole of the rounded 

portion of the prolabium on each side of the 

base of the cleft ; and having freed the lip 

from the gums at the apex of the cleft, bring 

the raw surfaces together by hare-lip pins, 

passing the lower one first to ensure the free 

edge of the lip and prolabium being in line. 

The lower pin should be entered a quarter 

of an inch from the margin of the cleft, and 

made to transfix the coronary artery ; but it 

should not penetrate the mucous membrane, iis, if this be done, the 

mucous membrane will double in and prevent union. A second 

pin will generally be necessary, and should be passed in the same 

way, and a silk suture twisted round each. The sharp ends of 

the pins should be nipped off with pliers, a small piece of gauze 

placed beneath them to prevent injury to the cheek, and several 

sutures of horsehair passed superficially to keep the edges of the 

wound in accurate apposition. The parts should then be dried, 

and covered with iodoformized collodion, and a dumb bell-shaped 

piece of strapping applied across from cheek to cheek to prevent 



Fio. 275. — Smith's clamp 
for controlling haemor- 
rhage during operation 
for hare-lip. 
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traction. The pins should be removed at the end of twenty-four 
to thirty-six hours, as otherwise they will leave scars. The twisted 
suture should be left on till firm union has occurred, and the 
strapping re-applied. Where the fissure does not extend through 
the whole lip, an inverted V-shaped incision may be made, with 
its angle just above the apex of the cleft (Fig. 276), each arm 
stopping short of the prolabium ; the tissues included in the arms 
of the V should now be drawn down, and a diamond-shaped wound 
thus formed (Fig. 277). On bringing the raw surfaces together, a 

Fio. 276. Fig. 277. Fio. 278. 
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FiG8. 276, 277, 278. — Operation for single hare-lip when the fissure 
does not extend into the nostril. 

projection in place of the fissure will exist on the free border of 
the lip (Fig. 278) ; but this will disappear in time, leaving the lip 
nearly natural. When there is much irregularity between the two 
portions of the lip (Fig. 279), the incision on the shallower side 
should stop short of the prolabium, so as to allow the flap thus 
formed to remain atteiched at its base. On the deeper side the 
incision should slope off at an angle through the prolabium, com- 
pletely removing the tissue. The flap left on the shallower side 

Fig. 279. Fio. 280. 





Figs. 279, 280. — Operation for single hare-lip vhen the sides of the 
fissure are unequal. 

should be now turned down and united to the sloped-off portion on 
the deeper side, and the vertical portions of the incision brought 
together as usual. Thus, what was the free edge of the cleft on 
the shallower side, now becomes the free edge of the lip (Fig. 280). 
Operation for double hare-lip. — When the intermaxillary process 
projects, it should not, as a rule, be removed, but a week or ten 
days previous to the operation for uniting the lip be partially 
detached with the cutting pliers, having one blade blunted by being 
wrapped in lint, and then be forced back into place and there 
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secured by a plug of gauze in the wound, a pad over it^ and a 
dumb-bell-shaped piece of strapping fixed to the cheeks. In some 
cases the forcing into place of the intermaxilla will be facilitated 
by excising a wedge-shaped portion of the nasal septum to which 
this bone is attached. There are many ways of uniting the lip. 
The simplest, perhaps (Figs. 281 and 282), consists in paring 
completely the central portion, and then making two flaps from 
the lateral portions, bringing them down and uniting them to 
each other below the central portion, and also to it, so that they 
may fill up the gap left by the deficient length of the central 
portion. 

Bodent tdoer most often occurs on the face, especially near 
the inner canthus of the eyelid and the sides of the nose, and is 
therefore conveniently described here. It is also met with on the 
scalp, the forehead and the ear, and more rarely on the neck and 
chin, and even on the limbs and breast, and indeed wherever there 
are hairs and sebaceous follicles. Rodent ulcer is now regarded 

Fio. 281. Fio. 282. 
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Figs. 281, 282.— Operation for double hare-lip. 

as a form of carcinoma ; it differs from ordinary carcinoma, how- 
ever, in that it is much slower in its growth, and does not become 
disseminated, affect tEe ly riiphatic glands, nor return after complete 
removal. PatJwlogy, — In the early stages the disease is not an 
ulcer but a new growth, and in exceptional cases the new growth 
preponderates over the ulceration, so that a mass of some size is 
formed. Rodent ulcer, unlike squamous-celled epithelioma, does 
not grow from the surface, but begins in the subcutaneous tissue, 
and it is only after it has spread some little distance superficially 
that the epidermis ulcerates. The new growth is believed to 
originate from the external root sheath of the hair follicles, or 
more probably from the sebaceous glands. Microscopically the 
earliest manifestation is the appearance under the epidermis of 
irregular groups of small round or oval cells lying in a fibrous 
matrix (Fig. 283). These cells may sometimes be seen continuous 
with the cells of the sebaceous follicles or external root-sheath. 
Here and there irregular and ill-formed cell-nests occur, which, 
however, are not homy or keratinoid. The ulceration is preceded, 
indeed is caused, by the extension of the new growth. From 
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squamous-celled epithelioma rodent uloer differs in that in the 
latter the cells are smaller and rounder, cell-nests are either absent 
or are ill-formed and never horny, and the processes of the growth 
spread superficially instead of deeply, and are flask-shaped and 
much branched. Signs, — The disease is one of advanced life, and 
seldom^ccurs before fifty. It is twice as common in men as in 
women. It generally begins as^a small tubercle, which later 
becomes an ulcer. The iTTcer is generally single ; its edges are 
irregular, sinuous, and a little raised, and but very slightly if at 
all indurated ; its base is slightly depressed, glazed, void of 
granulations, generally of a pale pink colour, and at times covered 



Fig. 283. — Early stage of rodent ulcer before it has pierced the epidermis. 
(From a drawing by Professor Kanthack.) 

with a scab. The skin around is healthy. Although attempts at 
cicatrization are sometimes seen, the cicatrix readily breaks down, 
and the ulcer, which never quite heals, slowly extends, destroying 
muscle, cartilage, and bone, till at the end, perhaps, of twenty or 
thirty years it has destroyed a great part of the bones of the face, 
one or both of the eyes, and the cartilages and bones of the nose, 
leaving a horrible and unsightly chasm. Treatment. — The growth 
or ulcer should be freely excised. If done early the prognosis is 
good, as it is only when some of the growth is left that a recurrence 
need be feared. Even in the later stages, when much tissue has 
been destroyed, free removal with the knife and the application of 
caustics to what cannot be thus removed, will sometimes stop the 
further progress of the growth. The gap may subsequently be 
closed by a plastic operation or by epidermal grafts. 



Digitized by 



Google 



576 DISEASES OF REGIONS. 

Diseases of the Mouth, 

Stomatitis, or inflammation of the mouth, may be divided into 
the herpetic, the aphthous or parasitic, the ulcerative, the syphilitic, 
the mercurial, and the gangrenous. 

Hei^petic stomatitis is characterized by the formation of vesicles 
on the inner surface of the lips or sides of the tongue, accompanied 
by smarting and neuralgic pains. The vesicles soon rupture, 
leaving an epidermal layer covering an excoriation. The layer 
of raised epidermis must be distinguished from the fibrinous 
adherent membrane of diphtheria and the curdy patch in thrush. 
Herpetic stomatitis is generally of dyspeptic origin, and occurs 
especially in neurotic women. In older people it may be gouty. 
The pain is so great that the patient may have diflBculty in 
eating. The attack quickly subsides, but soon recurs. The 
treatment consists in a mild mouth wash, the avoidance of all 
irritation, and the improvement of the general health. 

Aphthous or parasitic stomatitis or Thrush, — The terms 
* thrush ' and * aphthous ' have in the pafit been loosely employed, 
but in accordance with the nomenclature adopted by the College 
of Physicians, they should be confined to the disease caused 
by the parasite Saccharomyces^ vel Oidium albicans. White, easily 
detached, curdy spots and patches appear in which the parasite 
may be found. Ulcers form beneath, and the mycelium of the 
parasite penetrates the epithelium. The disease may spread to 
the pharynx and oesophagus, and the ulcers may become foul or 
gangrenous. It usually occurs in young children, but may 
appear in exhausted adults. The affection may be very slight 
or prove fatal by setting up diarrhoea or septic absorption. It 
appears in badly-fed and badly-cared-for children, and may spread 
from one to the other by means of spoons and other feeding 
apparatus. It is especially introduced through milk. Borax and 
honey should be applied locally, and the general health attended to. 
It may be distinguished from the herpetic form by the mouth 
being dry, whereas in the latter it is always moist. The parasite, 
moreover, is situated in the middle layers of the epithelium, so 
that the superimposed layers can be peeled off. In the herpetic 
these cannot be removed except with pain and bleeding. The 
parasitic never affects columnar epithelium. 

Ulcerative stomatitis is more serious, but is still, as a rule, super- 
ficial. It may depend upon digestive disturbance, local irritation 
of cutting teeth, or bad hygiene. The ulcers are covered with a 
grey slough, the gums are red and swollen, and the breath is foul. 
A stimulating plan of treatment is generally required, with 
attention to the digestive functions, hygienic surroundings, &c. 
Locally, the mouth should be rinsed out with a wash of chlorate 
of potash (grs. x. to Jj.), and the foul ulcers painted twice a day 
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carefully with bioyanide of mercury lotion (1 in 1,000) or other 
strong antiseptic. 

Syphilitic stomatitis is common during the secondary and tertiary 
stages of syphilis, and requires no further mention. 

Mercurial stomatitis, depending upon an overdose of mercury, 
absorption through the too energetic washing out of a wound 
with strong perchloride of mercury solution, or some idiosyncrasy 
of the patient to the drug, is of less frequent occurrence* in its 
severe forms than formerly. It is attended with foul breath, 
swollen tongue, spongy gums, profuse salivation, swelling of the 
parotid and submaxillary glands, and loosening of the teeth. It 
may terminate in gangrenous ulceration, with extensive destruc- 
tion of the soft tissues, and perhaps necrosis of the bones. Chlorate 
of potash, both internally and as a mouth- wash, should be given ; 
and the strength supported by fluid nourishment and, if indicated, 
by stimulants. 

Gangrenous stomatitis^ or cancrum oris, is a phagedsenic ulcera- 
tion, which begins on the inside of the cheek, and if not checked 
rapidly involves its whole thickness. It is very apt to terminate 
in blood-poisoning. It appears to depend upon thrombosis of the 
capillaries, a condition probably induced by the presence of a 
specific mici*o-organism (Lingard^s bacillus)* Gangrenous stomatitis 
is most frequently met with in under-fed, debilitated children 
recovering from one of the exanthemata, typhoid fever, dtc, or- 
subjeoted to bad hygienic conditions. A foul and black slough 
preceded by groat tenderness and foetid breath forms in the mouth, 
and a dusky patch soon appears on the surface of the cheek, 
which becomes hard and brawny, and then black. The ulceration 
may extend to the gums, and if the disease is not soon arrested, 
extensive sloughing occurs, toxsemic symptoms set in, and the 
patient dies comatose, of general blood-poisoning, or of bronchitis 
or pneumonia ; or he may recover, but with the loss of a large 
part of the cheek, leaving the mouth and pharynx exposed. It 
appears to be of a nature similar to the gangrenous inflammation 
of the female genitals known as noma. The treatment must be 
energetic. The parts should be well dried, and thoroughly 
destroyed with fuming nitric acid; or boroglyceride may be 
applied in milder cases. If the gangrenous process is not arrested 
all the infected tissue should be cut away, portions of the jaw 
being gouged out if necessary. Free bleeding will show that 
healthy tissues have probably been reached ; but as a further 
precaution the raw tissues may be mopped over with fuming nitric 
acid. The chasm thus left may subsequently be closed by a 
plastic operation. The strength in the meanwhile must be 
supported with strong beef-tea, brandy-and-egg mixture and 
nutrient enemata. Opium internally is most useful, since it not 
only relieves the pain, but has a directly beneficial effect in 
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promoting healing. Recumbency should be insisted upon during 
convalescence, since there is a tendency to fatal syncope, which 
may remain for some time. 

Salivary oalouli are sometimes met with, blocking the orifice 
of Wharton's duct, or, more rarely, one of the ducts of the other 
salivary glands. They are composed of animal matter, impreg- 
nated with ph osph ate and a trace of carbonate of lime. Generally 
they can be seen, or at any rate felt, in the interior of the mouth, 
as hard bodies in the course of the duct. They may give rise, by 
causing retention of the secretion of the gland, to swelling, pain, 
and tenderness in the obstructed gland, and sometimes to suppura- 
tion and salivary fistula. An incision through the mucous mem- 
brane over the calculus will allow of its removal with a scoop or 
forceps. Should stricture of the duct follow, it must be divided 
transveraely. When a calculus is embedded in the sublingual 
gland or in Whai-ton's duct, an indurated mass may form around 
it, giving rise to a suspicion of cancer. Tumours in this situation 
should always be explored by incision or by puncturing with a 
needle, when a calculus may be found. 

Baniila is a term which should be limited to the obstruction 
cysts arising in connection with the mucous salivary glands. 
Such cysts must, therefore, be distinguished from dermoid cysts 
and from the cystic new growths which occasionally occur in 
these glands. They appear as bluish-white, semi-translucent, 
globular or ovoid swellings, situated to one side of the tongue 
and mouth, not in the middle line. They contain glairy mucus, 
and their wall is composed of a dilated duct or acinus. A 
ranula may be congenital or may be acquired from fruit seeds or 
other small objects getting into the ducts, or from impaction of a 
calculus. The following forms occur : — 

(1) Stih'lingual ranula is due to obstruction of a sub-lingual 
duct with dilatation of the acini. The cyst lies in the floor of the 
mouth beneath the side of the tongue, and a fine probe (as 
Mr. Morrant Baker showed) can be passed from the salivary papilla 
along Wharton's duct beside the cyst. (2) Sub-ma^lary ranula 
is a true dilatation of Wharton's duct depending upon obstruction 
near or at its orifice. The cyst forms a cylindrical swelling 
beneath the mucous membrane of the floor of the mouth, and 
glairy mucus may be pressed out of the salivary papilla, or a 
probe can be pushed past the obstruction into the cyst. Very 
rarely the duct is obstructed near its origin, or one of the 
secondary ducts is afiected ; then the portion of the gland lying 
external to the mylohyoid is distended, or a tumour is felt exter- 
nally below the angle of the jaw. (3) Blandin^s rantUa is an 
obstruction of one of the ducts of Blandin's gland to one side 
of the middle line beneath the tip of the tongue. Therefore, 
when the tongue is protruded it carries out the ranula with it 
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(4) Incisive ranula is a dilatation of a small racemose gland which 
lies immediately beneath and to one side of the junction of the 
frsenum with the inner aspect of the lower jaw, and opens near 
the root of the incisor tooth. This ranula was formerly described 
as arising in Fleischmann's bursa, but no such bursa exists, and 
the contents of the ranula is like the others — glairy mucus, not 
serous fluid. l^reatment—K seton may be passed through the 
cyst, or a piece of the wall pinched up and cnt away with scissors 
after the surface has been painted with cocaine. These methods 
only cure very early cases. The interior may be rubbed with 
nitrate of silver or a strong antiseptic, and filled daily with a strip 
of gauze, but this pix)cess is somewhat painful and may be unsuc- 
cessful. The best method for a ranula of some standing is to 
dissect it out under a general ansesthetic through the mouth. 
Attempts to do so by the cocaine infiltration method are likely to 
be imperfect, and then there is a re-formation of the cyst. 

Epithelioma of the floor of the mouth either about the 
frsenum or between the tongue and the gums is not very 
uncommon. The epithelioma, whilst quite small and perhaps 
still unperceived by the patient, may be attended by considerable 
enlargement of the glands in the neck. Indeed, it is often for 
the glandular enlargement that surgical aid is first sought. A 
small ulcer with everted and indurated edges is discovei*ed, perhaps 
not larger than a grain of wheat, whilst a large mass is present in 
the neck. The prognosis is very unfavourable. If the glands are 
not too extensively implicated they should be removed together 
with the ulcer, and if necessary half of the tongue and the affected 
part of floor of the mouth. 

DISEASES OF THE NEOK. 

Inflammation and abscess in the neck are attended by the 
same signs as elsewhere. Unless quite superficial, when a free 
incision is made, the abscess is best opened by Hilton's method. 

Ludwig's angina is an acute infective inflammation of the 
cellular tissue of the neck, and occurs beneath the deep cei-vical 
fascia. It is generally secondary to some septic inflammation 
in the mouth or pharynx or more rarely in the lower jaw or 
temporal bone. Jt is characterized by a brawny induration of 
the neck, generally beginning below the lower jaw and thence 
spreading towards the middle line or opposite side of the neck, 
and downwards to the mediastina and pleura. The skin becomes 
dusky red and oedematous, and the deeper tissues infiltrated with 
serum and pus, leading to the formation of multiple abscesses and 
sloughing of the tissues. It is attended by acute fever which 
gradually assumes an asthenic type. It is often ittpidly fatal, 
the patient dying of general blood poisoning, septic pneumonia, 
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or (Bdematous laryngitis. Treatment. — Free incisions through the 
fascia should be made, the strength supported by fluid nourish- 
ments and stimulants, and tracheptomy performed as soon as the 
larynx becomes involved. 

Enlargement of the lymphatic glands is very common, and 
may be due to irritation, tubercle, lymphadenoma, syphilis, 
diphtheria, and malignant disease. In enlargement secondary to 
irritation or to malignant disease — the submental glands are affected 
when the primary trouble is in the lips or front of the mouth ; 
the stibmaxillaiy when in the tongue, side of the mouth, nose and 
ff^ce ; the stemo mastoid when in the tonsil, fauces, pharynx and 
middle ear ; the carotid when in the lower part of the pharynx, 
larynx, neck, or upper part of the thorax ; and the post-cervical 
when in the scalp. Tuberculous and lymphadenomatous diseases 
of the glands are described under Lymphatics (page 321). 

Branchial flstiQflB are produced by the imperfect closure of the 
branchial clefts, and may therefore be met with in the region of 
any of the clefts. They are lined with epithelium, and usually 
open externally along the anterior border of the stemo-mastoid, and 
internally into the pharynx, generally behind and below the tonsil ; 
but there may be no internal opening. They secrete a glairy 
mucoid fluid, which exudes, or can be made to do so on pressure, 
from the mouth of the fistula, which is generally of the size to admit 
a small probe. At times a little within the extenial opening the 
fistula becomes dilated into a distinct cyst, from which fluid can 
be squeezed out. Branchial fistulse are often associated with 
other abnormalities depending on the imperfect development of 
the branchial clefts, such as auricular appendages. These which 
are situated near the dorsal and ventral ends of the clefta consist 
of little flaps of skin containing cartilage. Treatment. — The fistula 
should be completely dissected out, the internal opening invagi- 
nated, closed by suture and the skin mai-gins carefully United. 

Exostosis of the seventh cervical vertebra. — The anterior 
part of the transverse process of the seventh cervical vertebra, 
namely, that part which is in front of the vertebral foramen and 
is homologous to the cervical ribs of some animals, may become 
enlarged, forming a nodular exostosis, or it rnay be developed into 
a tnie rib. It projects in the supra-clavicular triangle, and may 
give rise to pain or tingling in the arm, forearm or hand, paresis or 
even paralysis from pressure on the brachial plexus, oedema from 
pressure on the subclavian vein and diminution of the pulse at 
the wrist from pressure on the subclavian artery. Treatment. — If 
it causes no symptoms it is left alone ; otherwise it is exposed 
by an incision over it, the soft tissues peeled off, and the peduncle 
divided by bone-forceps or saw. 

Cysts met with in the neck are imilocular cysts or hydroceles 
of the neck, multilocular cyst« or cystic hygromata, branchial 
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cysts, dermoid cysts, thyroglossal cysts, blood cysts, and cysts 
containiug air, or aeroceles* 

Hydrooele of the neok is a single, painless, translucent, 
smooth- walled unilocular cyst, containing serous fluid and formed 
by the distension of connective-tissue spaces. It is situated behind 
the stemo-mastoid, whereas thryoid cysts and dermoids are in 
front of that muscle. Treatment. — It can be readily shelled out. 

Hygromata or multilooular oystio tumours arise in the 
deep cervical fascia, are lined by endothelium, and contain a serous 
fluid with some shed cells and cholesterin crystals. There is a 
variable amount of cadematous intercystic connective tissue. They 
appear as soft, lobulated, doughy, elastic tumours in front. of or 
behind the sternomastoid, on one or both sides of the neck in 
children of a few months old. They enlarge in size, and extend 
in the course of the prolongation of the deep fascia towards the 
trachea or into the anterior mediastinum, causing dyspnoea, or 
under the clavicle into the axilla. Extravasations of blood and 
inflammation sometimes spontaneously occur, but Inflammation 
or suppuration is more likely to be due to injudicious methods of 
treatment. They must be distinguished from the mucous cysts 
occurring in the thyroglossal tract, the dermoid cysts lined by 
stratified epithelium, and the branchial cysts lined by columnar 
ciliated epithelium, also from the cysts arising in connection with 
the thymus. Treatment. —The methods used are injections of 
iodine, and partial or total excision. The last is the best,, but 
considering the tender age of the patient can only be carried out 
in early and limited cases. Partial excision performed antisepti- 
cally, with careful control of hsemorrhage and stopping short of 
endangering the child's life by a too prolonged and extensive 
removal, is also successful. Injection of iodine- is really more 
uncertain and dangerous than excision. A few drops of iodine 
tincture, or half to one teaspoonful of Morton's iodoglycerine 
fluid, may be carefully injected into the largest cyst, avoiding 
veins and using all antiseptic care. The object is to set up 
enough inflammation to ol>literate the cysts and to cause the 
tumour to shrivel up and disappear ; indeed, this change some- 
times occurs spontaueously. There is a danger of iodine poisoning 
or of setting up suppuration. 

Branchial cysts are developed in connection with the branchial 
clefts. They occur as smooth-walled unilocular cysts lined with 
columnar-celled epithelium, which secretes a glairy or mucoid fluid. 
They are sometimes associated with branchial fistulee. They should 
be dissected out. 

Dermoid cysts usually arise in the middle line of the neck, 
beneath the tongue, between the lower jaw and the hyoid bone, 
having the genio-hyo-glossi muscles on either side. Or they may 
occur in the side of the neck in the region of one of the branchial 
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clefts. They are lined with stratified epithelium, underneath 
which is a layer of dermis studded with sebaceous glands and 
occasionally hair-foll'cles. Hence these cysts contain sebaceous 
material and occasionally hair. Dermoid cysts may be large at 
birth or remain latent until adult life. They bulge beneath 
the chin in the middle line and push up the tongue, or more 
exceptionally extend laterally beneath the angle of the jaw 
projecting behind the mylo-hyoid through the genio-hyo-glossus. 
If examined by a finger in the mouth and one below the chin 
fluctuation will be obtained. They are apt to suppurate and 
then burst and form a persistent sinus, but they do not become the 
seat of malignant disease as do dermoid cysts elsewhere. Treat- 
ment. — The cyst should as a rule be excised by a median incision 
below the chin, and unless inflammatory complications have 
involved the w^all and surrounding tissues, can be shelled out com- 
pletely without endangering the lingual artenes. When these cysts 
are of small size, freely moveable, and project distinctly under the 
tongue, they may be shelled out with the greatest ease through 
an incision in the mucous membrane of the floor of the mouth, 
thus avoiding an external scar and without any danger from 
heemorrhage or sepsis. I have treated many in this way. 

Thyro-glossal tumours and cysts. — These tumours are 
enlargements of outlying portions of the thyroid gland, and in 
some cases are the only portions of the gland existing, the 
thyroid being al>8ent from its usual situation, so that cachexia, 
strumapriva, or operative myxoedema has followed the complete 
removal of a thyroid tumour situated in the position of the 
foramen csecum. The cysts which occur are secondary, just as 
cysts in the thyroid gland are secondary to adenomata. They 
are therefore neither ^Ranulse' "nor * Dermoids.* The tumours 
arise in the thyro-glossal tnxct of His. His called it a tract: there 
is no evidence of a duct. This tract takes part in the formation 
of the isthmus, the pyramidal lobe and adjacent portions of the 
lateral lobes of the thyi-oid gland. The line of the tract is from 
the foramen csecum down to the body of the hyoid bone, thence 
in front of the thyro-hyoid ligament beneath the muscles to the 
pyramidal lobe and isthmus. Occasionally and especially in 
goitrous districts thyroid tissue is found in this ti*act, and at the 
foramen caecum, a shallow depression lined by stratified epithelium 
into which mucous glands open. Hence a thyro-glossal tumour 
or cyst may be met with (a) in the tongue in the position of the 
foramen csecum, and (b) in the neck near the body of the hyoid 
bone (connected with the periosteum, or actually in the bone 
itself) in front of the thyi*o-hyoid ligament behind the septum 
uniting the stemo-hyoid muscles. 

(a) A THYROID TUMOUR AT THE FORAMEN CiECUM forms a dark red 
mass the size of a nut, and is characterized especially by recurring 
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and even severe heemorrhages. It is not indurated, nor does it 
develop or ulcerate like a malignant growth. From an enlarge- 
ment of the lingual tonsil, i.e., a swelling of the numerous lymph 
nodules at the base of the tongue, it is known by the latter being 
situated behind the foramen csecum, and not being accompanied 
by hsemorrhage. A cyst may form secondary to the tumour by 
degeneration. The diagnosis is confirmed by examining micro- 
scopically a piece of the tumour or cyst when typical thyroid 
gland acini will be found. Treatment. — The tumour is removed 
by opening the mouth with a gag, drawing forward the tongue, 
shaving off the tumour level with the surface, and arresting 
haemorrhage by pressure or by the cautery. It is unwise to 
attempt to remove the whole tumour when the thyroid gland 
cannot be felt in the neck, for myxoedema has been set up by 
doing so. 

(b) Thyro-glossal tumours and cysts in thb neck are closely 
connected with the periosteum of the hyoid bone on its anterior, 
posterior, or upper surface; even when they lie in front of the 
thyro-hyoid ligament, the wall runs up behind the hyoid bone. 
The diagnosis is made by finding an elastic tumour in the middle 
line of the neck extending from the hyoid bone to the pyramidal 
lobe and isthmus of the thyroid. The tumour when cut into has 
the colour of thyroid tissue and the cyst contains colloid mucus. 
There is no evidence that the thyro-hyoid bursa ever enlarges ; 
if it did so, its contents would be as other bursa), serous with 
fibrina cartilaginous bodies. Microscopically the cysts are lined 
with ciliated epithelium and have thyroid acini in their walls. 
Treatment. — The tumour or cyst should always be excised, includ- 
ing the extension up behind the hyoid bone, which must be well 
hooked forwards or even divided ; also any extension downwards 
to the pyramidal lobe and isthmus. If the cyst is punctured, 
injected, allowed to suppurate or only partly removed, a sinus is 
left, out of which glairy mucus fiows whenever the patient takes 
food. The sinus has no connection with the pharynx: it is simply 
due to some of the thyroid tissue, especially behind the hyoid 
bone, not having been removed. Cysts have become so large as 
to extend from the chin to the sternum, and also lat-erally, though 
the connections remain the same, viz., with the hyoid bone and 
thyroid isthmus, but they are easily shelled off from the thyro- 
hyoid ligament and from the sheath of the blood-vessels. 

Blood-oysts are occasionally met with in the neck. They 
appear to be due to cystic dilatation of one of the large veins. 

Aerooele, or cysts containing air, are produced by protusions 
either of the sacculus laryngis or of the mucous membrane of the 
trachea in the form of a diverticulum between the tracheal rings. 
They are resonant, swell up on expiratory eflforts, and can be 
reduced on pressure. 
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Pneumatocele is a very rare condition, in which a portion of 
lung protrudes through the dome of the pleura into the root 
of the neck and forms a globular swelling in which is heard a 
vesicular murmur. It swells up on expiratory efforts, is resonant 
on percussion, and crepitates on manipulation. 

Difltise liponxata occur at the back of the neck or beneath 
the chin (see Fatty Tumour), 

Branchial carcinonxata. — Primary carcinomata in the neck 
unconnected with the skin or mucous membrane, or with the 
ductless or salivary glands, are believed to arise from epithelium 
in connection with the branchial clefts. They occur as hard, solid 
tumours and pursue the course of malignant disease elsewhere. 

DISEASES OF THE. PAROTID GLAXD. 

Acute parotitis, or mumps, is an acute infectious disease 
attended with sharp febrile disturbance, and with a local inflam- 
mation of the parotid gland. There is generally much pain and 
swelling, but neither redness nor tendency to suppuration. On 
the subsidence of the inflammation in the one gland, the opposite, 
if not already affected, generally becomes inflamed, or more rarely 
the testicle, ovary, or mamma is attacked — a condition spoken of 
as metastasis. Confinement to the house, a gentle laxative, and a 
belladonna or opiate liniment or poppy fomentations to soothe the 
pain is all that is usually required. 

Parotitis may follow surgical operations, especially those involving 
the abdominal cavity. It soon subsides if the original wound runs 
an aseptic course, but if it be due to septic absorption, suppuration, 
as a rule, quickly ensues {pyceniia). 

Chronic parotitis is sometimes met with as an enlargement 
having the shape of the gland and swelling up during mastication. 
It may be due to a simple chronic inflammation, or, as is more 
often the case, to the obstruction of the duct by a calculus or by 
inflammatory adhesions. It is attended with dry mouth, owing 
to the deficiency of secretion. The obstruction may lead to 
chronic fibroid thickening, or a cyst or fistula may form. Treat- 
ment. — If a calculus is discovered it should be removed, and an 
attempt should be made to establish an artificial opening into the 
mouth. This failing, the gland may have to he partially removed. 

Parotid abscesses should be opened by an incision in front of 
the posterior border of the jaw to avoid the external carotid artery, 
and parallel to the facial nerve. 

Parotid tumours. — Both innocent and malignant tumours 
may occur in the parotid gland. The innocent tumours generally 
affect one lobe or the superficial part of the gland. They are 
encapsuled, grow slowly, press aside the rest of the parotid, 
which becomes atrophied but is otherwise unaltered, shell out 
freely, and if removed do not recur. If left alone they may attain 
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a large size in the course of years. Many forms of innocent parotid 
tumours have been described, as fibrous, adenomatous, myxoma- 
tous, and cartilaginous ; but the tumour so commonly met with 
in this situation lias a mixed structure, and is usually spoken of 
as consisting of c-artilage intermixed with fibrous and myxomatous 
tissue and with atrophied glandular elements. Perhaps the most 
likely view is that which classes it as an endothelioma derived 
from the endothelium of lymphatics and capillaries. The growth 
of the endothelial cells fills the lymphatic vessels and spaces with 
a hyaline substance, which thus has a tubular arrangement, and 
has been called cartilage, but bears only a superficial resemblance 
to that substance. Some of the cells may be developed into 
fibrous tissue, whilst others undergo mucoid degeneration. The 
endothelium of the capillaries may develop and form fresh blood- 
channels, hence giving the tumour a naevoid or angiomatous 
structure. One or other of these types of tissue may especially 
predominate, or all may be found in different parts of the same 
tumour. Cystic degeneration is not uncommon. If the above 
explanation be correct, the view that the tissue resembling 
cartilage is derived from the elements of the rudimentary foetal 
structure concerned in the development of the lower jaw, and 
known as Meckel's cartilage, is untenable. Malignant tumours. — 
The sarcomata and carcinomata, when they occur in the parotid, 
soon aftect the whole gland, extending deeply amongst the important 
structures behind the nimus of the jaw and about the styloid and 
ma8t9id processes. Thus, the carotid vessels and the facial nerve 
may become surrounded, and even the walls of the pharynx be 
encroached upon. 

Symptoms and diagnosis. — The differential diagnosis of the 
various parotid tumours cannot be here attempted. Nor is it of 
consequence, as it is often impossible before removal to determine 
their exact nature. The practical points for the surgeon to con- 
sider are : — Is the growth innocent or malignant ? Can it be 
safely removed ? Innocent tumours grow slowly, and are at first 
freely moveable, smooth, or slightly lobulated, circumscribed, hard 
and firm or serai-elajstic j but as they increase in size they may 
become soft or fluctuating in places, either from mucoid softening 
or cystic degeneration. The skin over them, though stretched 
and thmned, is non-adherent, and the glands are not affected. 
Malignant tumours^ on the other hand, grow rapidly, are ill-defined 
in outline, bossy or nodular, generally soft or semi-fluctuating, and 
become firmly fixed to the surrounding parts ; the skin is adherent, 
purplish-red, brawny, iufiltrated with the growth, and later 
ulcerated ; and the lymphatic glands are enlarged. Facial paralysis 
from involvement of the facial nerve is not uncommon. An 
innocent tumour, however, after having grown slowly for many 
years, may suddenly take on rapid growth and malignant characters. 
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Treatment — When the tumour appears innocent, of moderate 
size and freely moveable, indicating that its attachments are not 
deep, there can be no question about its excision. But when of 
very large size, especially if firmly fixed to surrounding parts, or 
if malignant, unless quite small and the skin and glands are not 
to any extent involved, it should be left alone. The Operation.—- 
Make a free longitudinal incision through the skin and fascia to 
thoroughly expose the tumour ; it will then often readily shell out 
of its capsule. If not draw it forward with vulsellum forceps, and 
separate its deeper attachments with the handle of the scalpel and 
occasional touches of the knife, the edge of which should be turned 
towards the tumour to avoid the branches of the facial nerve and 
other important structures. The proximity of the carotids should 
not be forgotten, but the chief point to remember, perhaps, is to 
keep close to the tumour so as to avoid the facial nerve. 

DISEASES OF THE THYROID GLAND. 

Bronohooele, goitre or Derbyshire neck is an enlargement 
of the thyroid gland. It may be due, as is commonly the case, to 
simple hypertrophy of the normal tissues of the organ {ordinary 
or parenchyniatous goUre), and may then involve the whole gland 
or one of the lateral lobes, or rarely only the isthmus. In other 
instances, the hypertrophy may fall chiefly on the fibrous tissue 
constituting the septa of the gland {fihrotbs gotire). Or along with 
some amount of simple hypertrophy and increase of fibrous tissue, 
one or more of the normal alveolar spaces may become enlarged, 
forming single or multiple cysts (cystic got(re). Such cysts contain 
when single a serous fluid, or when multiple a colloid or a dark 
grumous material sometimes mixed with altered blood ; whilst 
occasionally proliferating growths project into their interior from 
the cyst- walls. Again, in the glandular substance of one or other 
lobe a lobule may enlarge forming a distinct tumour, having the 
same structure as the gland but surrounded by a delicate capsule 
(adenoma). As it grows it pushes aside the rest of the gland, and 
is very liable to undergo degeneration in its centre, forming a 
secondary unilocular cyst containing blood, colloid material, and 
broken-down gland substance. In other instances, again, but 
more rarely, the hypertrophy is associated with a great increase 
in the vessels, and a forcible and expansile pulsation is given to 
the gland (}mlsating goitre). But the tissues, besides hypertrophy, 
may undergo secondary changes. Thus calcification may occur, 
and the enlarged gland become, in places, of stony hardness 
(calcified goUre), or the fluid normally contained in the alveolar 
cavities may assume a colloid character. Lastly, the enlargement 
of the thyroid may be due to malignant disease (malignant goitre). 
Goitre in certain districts is endemic, especially in the Rhone 
Valley in Switzerland, and in Derbyshire, and is then frequently 
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associated with the condition known as cretinism. It also occurs 
sporadically ; and in some cases again is accompanied bj a peculiar 
jerking beat in the carotids, aneemia, and a prominence of the 
ejebalU (exophthalmic g(ntre\ for a full account of which a work on 
Medicine must be consulted. 

The Symptoms common to any form of enlargement of the thyroid 
is a swelling taking more or less the characteristic shape of the 
thyroid gland, and moving with the larynx in deglutition. In this 
country the enlargement is generally moderate ; but sometimes, 
and especially in Switzerland, the goitre forms a large mass hang- 
ing down in front of the neck, and may press upon, or even displace, 
the trachea or oesophagus. It occurs chiefly in women. The 
ordinary or parenchymatous variety is soft, elastic, semi-fluctuating, 
and of uniform consistency ; the fibrous is firm and hard and more 
or less lobed or irregular, and where calcification has taken place, 
of stony hardness. Cystic goitre usually occurs as a globular, 
smooth, uniform, and fluctuating swelling confined to one lobe of 
the gland, and may be diflBcult to distinguish from an adenoma^ 
which gives rise to a similar swelling save that it does not fluctuate. 
Malignant goitre^ which is very rare, may be known by rapid 
growth, enlarged glands, and the other signs of malignancy 
mentioned at page 67. If dissemination occurs the secondary 
growths resemble thyroid gland tissue. Such growths have been 
met with in the bones of the skull. 

The Cause of endemic goitre is not known. It has been attri- 
buted to impure water, water from limestone, and snow water, but 
without conclusive evidence. It is said to be most prevalent in 
valleys where, from their direction, the sun does not penetrate, on 
damp soil, and in damp parts of towns, but according to Mr. Berry 
these influences have little or nothing to do with its causation. 
In sporadic cases, heredity, disturbance of the sexual functions, 
and conditions producing congestion of the head and neck, are 
given as causes. Recently it has been shown that the active 
principle in the thyroid secretion is an albuminous compound 
containing iodine (thyro-iodine), and it is suggested that the cause 
of goitre may be the absence of iodine in the system and the 
compensating hypertrophy of the gland. 

Treatment — Sporadic cases of ordinary goitre have hitherto 
been generally treated by the internal and external application of 
iodine. Thus the syrup of the iodide of iron may be given 
mtemally and an ointment of iodine and iodide of potassium 
applied externally. The use of biniodide of mercury ointment, 
followed by exposure to a hot sun, has been much praised in 
India. An ice collar has sometimes been of service. Recently 
considerable success has attended the administration of thyroid 
or of thymus extract. Under its influence ordinary goitres in 
young subjects are diminished in size, and the gland tissue about 
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cysts and adenomata atrophies so that they can be more easily shelled 
out. Fibrous goitres are uninfluenced. The improvement is, as a 
rule, only temporary. Should an operation subsequently become 
necessary the bleeding is said to be less, but there is a greater 
tendency to heart failure. Injection of iodine or of perchloride 
of iron into the solid parts of the growth is highly dangerous, 
sudden death haying occurred either from the accidental entrauce 
of afr or injection of the iron or iodine into a vein. In cystic and 
adefwmaUms goitre the cyst or tumour can, as a rule, be readily 
shelled out from the rest of the gland through a small vertical 
incision in the skin and overlying gland substance down to the 
capsule of the growth or cyst. If the cyst is opened and its 
contents allowed to escape, the cyst wall can be readily peeled off 
from the surrounding gland, and through a much shorter external 
incision than if it is enucleated without being opened. Where great 
dyspnosa has threatened suffocation, the whole gland has been 
removed ; but since it has been shown that such removal is 
productive of myxoodema or a condition like it (strumaprtva), it is 
a question whether complete removal is ever justifiable. It is 
better to divide the isthmus in the middle line for the purpose of 
freeing the trachea (which is compressed laterally, not from before 
backwards) or to remove the isthmus or one lobe of the gland, 
when the rest will generally shrink. If necessary to remove both 
lateral lobes the lower end of each should be left, namely, that part 
into which the inferior thyroid artery enters {Mikulicz's operation). 
The recurrent nerves are not then endangered, and sufficient gland 
tissue remains to prevent myxoedema occurring. 

JExcision of one lobe of the thyroid {Kochers operation), — As little 
ansesthetic as possible, and that chloroform, should be given since 
dyspnoea is liable to occur during the operation. On this account 
some surgeons employ cocaine. An incision is made over the 
tumour along the anterior border of the sterno-mastoid, the sterno- 
mastoid retracted, and the sterno-hyoid, sterno-thyroid, and 
omo hyoid divided, but as far from the line of the wound as 
possible to prevent their adhering to the scar, which would then 
be pucker^fd in every time the muscles contract. The tumour 
having been thus exposed, care should be taken not to open the 
thin capsule of fascia surrounding it either in front or at its 
outer side, in order to avoid wounding the large and thin-walled 
veins which lie beneath it. Behind, where the capsule is reflected 
on the larynx and trachea, it must necessarily be divided. At this 
spot the veins should be tied. Enucleation should now be begun, 
either with the finger or director, bearing in mind that although 
the common carotid artery is pushed outwards, the intenial 
jugular vein usually runs over the tumour, being held more or 
less in position by the veins opening into it. The pulsation of the 
artery is therefore no guide to the position of the vein, which may 
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run in front of, or internal to the artery. The superior thyroid 
vessels should next be sought at the upper and inner part of the 
growth, and divided between two ligatures and the inferior thyroid 
vessels at the lower, inner, and posterior portion. In securing 
these latter vessels great care must be taken not to injure or 
include the recurrent laryngeal nerve in the ligature. The isthmus 
is next freed from the trachea and divided between two ligatures, 
and the tumour removed. Where the tumour has plunged beneath 
the sternum, delicate manipulation is necessary in isolating it from 
the pleura and innominate veins. The muscles, if possible, should 
be sutured, and the wound closed, unless there is much venous 
oozing, when a plug of iodoform gauze must be inserted. 

Endemic goitre admits of little treatment other than removal of 
the patient from the goitrous district. Malignant goitre except 
when it involves only a portion of the gland is not amenable to 
treatment. The propriety of partial extirpation of the thyroid for 
exophthalmic goitre is still an open question, as is also the division 
of the cervical sympathetic chain and exothyropexy or the stripping 
off of the capsule of the gland and suturing the latter in the u-.- 
external wound, where it may undergo atrophy from exposure to 
the air and from the thrombosis of its veins (Jaboulay's operations). 
For the general treatment oC this disease a work on Medicine must 
be consulted. 

ActUe goitre. — Goitre, though usually chronic, sometimes occurs 
in an acute form, the gland increasing to the size of an orange in 
a few days, and causing severe, or it may be fatal, dyspnoea, from 
pressure on the trachea in consequence of the enlargement taking 
place so rapidly that the fascia of the neck has not time to yield. 
It occurs in young subjects both sporadically and endemically. In 
these instances it sometimes makes its way behind the sternum, 
so that it is diflQcult to get below it, even if tracheotomy is 
performed. The cause of the dyspnoea may not be very evident 
before the operation. Treatment. — The pressure may sometimes 
be removed by simply incising the fascia of the neck. Or 
tracheotomy may be done, and a long tube passed down the trachea 
beyond the obstruction ; or the isthmus, or one lobe, may be 
excised. The patient, in the meanwhile, should be removed from 
the goitrous district 

DISEASES OP THE TONGUE. 

Congenital ankyloglossia or tongue-tie is a very rare 
condition hi which owing to the shortness of the frrenum the 
child cannot suck, and which later interferes with speech. It is 
quite wrong to think this is a common condition, a baby's tip of 
the tongue is relatively very short, and the frtenum joins the 
tongue much nearer the tip, but the child can move the tongue 
and protrude it between the gums and lips. As a result of the 
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above error the freenum has often been divided nnnecessarilj ; 
midwives have torn the tongne through with the nail and stripped 
it back. Hence there have been deaths from the wound 
becoming an infected ulcer, from recurrent haemorrhage, and from 
the tongue falling back upon the epiglottis and choking the child ; 
indeed, when the tongue has been stripped up the tip has curled 
back and become impacted in the pharynx (tan^iie siaallowing). 
The frcenum should not be divided unless there is good evidence 
that it is its shortness which prevents sucking or speaking. It 
is ridiculous to divide the frsenum for the cure of stammering. 
If clearly indicated the frsenum should be snipped through with 
probe-pointed scissors close to the jaw, dividing the mucous 
membriine, but not the insertions of the muscles, and the tongue 
should never be stripped up with the finger. The points of the 
scissors should be directed downwards and backwards, lest the 
ranine artery be wounded, an accident which, in infants, has 
been attended with severe, and in some cases fatal, haemorrhage. 
If the fraenum has been too freely divided the tongue should be 
di*awn forwards, and the dyspnoea will at once cease ; but a 
ligature should be passed through its tip and secured to the 
cheek, with instructions to again draw the tongue forwards with 
the ligature, should the symptoms recjir. 

Non-differentiation of the tongue from the surrounding 
tissues gives rise to the rare malformation in which the tongue 
appears bound down to the floor of the mouth. This condition 
must not be mistaken for that called ankyloglossia^ in which the 
tongue, in consequence of cicatricial adhesions, presents a similar 
appearance. 

Acquired ankyloglossia is a rare deformity following severe 
ulcerative stomatitis. Hence it was more common when mercury 
was given freely ; it is also produced by phagedena or canorum 
oris occurring after the specific fevers, ic. The tongue may 
ulcerate and become adherent to the gum or cheek, or gangrene 
may destroy all the projecting part of the tongue. Iheatment, — 
Bands of adhesions should be divided if by doing so the tongue 
can be rendered more moveable. 

Absence of the tongue. — The projecting portion of the 
tongue in front of the lingual V developed from the tuberculum 
impar of His may be absent. It is a very rare deformity ; the 
patient looks as if the projecting parts of the tongue had been 
removed. The base of the tongue forms a muscular mass. The 
patient can usually speak fairly well, better than a patient from 
whom a corresponding amount of the tongue has been removed. 

Macroglossia, or hypertrophy of the tongue, may be con- 
genital or acquired. Both are rare. 

Congenital macroglos$ia occurs in two forms, the simple or 
muscular and the lymphangiomatous. 
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(a) Simple or muscular macroglossia is an enlargement of the 
tongue solely due to muscular hypertrophy. It occurs usually in 
patients of weak intellect, in idiots, and in subjects with general 
muscular hypertrophy. The hypertrophy may be uuilateral and 
accompanied by hypertrophy of half the face or of half the body. 
The tongue lolls out of the mouth and may be ulcerated through 
the irritation of the teeth, but there are no vesicles on ^e surfgfee, 
nor are there periodic attacks of inflammation. ^' 

(b) LymphangionhaUyus macroglossia may affect pa^or the whole 
of the tongue. Thus it may take the form of a lymphatic ntevus 
and then appears as a number of vesicles with bright red capillary 
loops between. The vesicles are translucent, red or blue, con- 
taining clear lymph or arterial or venous blood. They burst and 
discharge, leaving a raw surface. In the muscular substance there 
are lymphangiectases, i.e., dilated lymph spaces into which blood 
may be extravasated ; there is an increase of fibrous tissue replac- 
ing muscular fibres, and in some places lymphomatous masses of 
small round cells. The tongue is subject to recun^ent attacks of 
inflammation, each attack leaving the tongue larger than before. 
The teeth cut into and cause foul ulcers, the lower incisors are 
turned outwards, and the middle of the inferior maxilla may be 
depressed. The protruding tongue becomes dry and chapped in 
cold and dry weather. 

Treatment — The tongue if it hangs out of the mouth may be 
covered and protected from the air, but it is best to remove the 
projecting prolapsed portion by a V-shaped incision which is then 
closed by suture. This should be done before there is any 
deformity of the jaw or teeth. 

Acquired macroglossia is generally syphilitic in origin, the result 
of long-continued gummatous ulceration. 

Acute parenchymatous glossitis, or deep inflammation of 
the tongue, may be due to mercury, fever, iodism, injury, carious 
teeth, stings of insects, abscesses beneath the jaw, but especially 
inoculation with streptococci. Signs, — In severe cases the whole 
tongue is swollen, and protrudes from the mouth, interfering 
with speech and deglutition, and sometimes threatening suffoca- 
tion from oedema of the glottis. At times only one side of the 
tongue is affected. The inflammation, which may be quite sudden 
in its onset, frequently ends in abscess. It is often attended 
with high fever, painful enlargement of the salivary glands and 
excessive secretion of saliva. Treatment. — Should a brisk purge 
and the milder measures applicable to acute inflammations fail, 
free longitudinal incisions, which need not be deep, should be 
made along the dorsum of the tongue, and the swelling will 
usually subside in a few hours. Tracheotomy may be occasionally 
required, as may also the injection of anti-streptococcus serum where 
the affection depends on streptococcus infection. 



Digitized by 



Google 



592 . DISEASES OF REGIONS. 

Suppuration and abscess sometimes follow an attack of acute 
glossitis ; but the preceding inflammation may be so slight as to be 
overlooked. The abscess, which then forms a firm, tense, elastic 
swelling in the substance of the tongue, may be mistaken for a 
gumma or carcinoma; but the diagnosis is readily made by an 
exploratory puncture. A free incision is the proper treatment , 
the cavity ijling up in a few days. 

Chronic fiuperflcial glossitis, also known as psoriasis, 
ichthyosis or Uucoplakia of the tongue, is a chronic inflammation 
of the mucous membrane and often affects the mucous surface of 
the lips and cheeks at the same time. It may be induced by 
syphilis, excessive smoking, some forms of dyspepsia, the abuse 
of spirits, jagged teeth, &c. It begins as a hypenemia of the 
papillary layer, and presents at this stage slightly-raised red 
patches better seen if the tongue be dried. This is followed by 
excessive growth of epithelium, the cells of which assume a homy 
character, and the patches which were previously red become 
bluish- white, and later, opaque white. Several of the patches 
may now coalesce, covering in severe cases the whole or greater 
part of the dorsum of the tongue. It is this condition to which 
the term psoriasis has been applied from its superficial resemblance 
to psoriasis of the skin. Still later, from excessive heaping up 
of the epithelium, the surface of the organ becomes cracked and 
nodular, simulating ichthyosis, a name by which it has also been 
called. As the pathology of the afrection, however, is distinct 
from that of the above-named affections of the skin, it would 
be better to drop these terms, and to call tlie affection either 
ieucoplakia (white patches) or chronic glossitis. After variable 
periods, the hypertrophied papillae may atrophy, or ulceration 
may occur ; or the epithelium may grow down into the substance 
of the tongue and the disease become epitheliomatous. At times 
the inflammation does not give rise to an increase of epithelium, 
the tongue then appearing smooth, glazed, and red. The disease, 
except when ulceration occurs, causes little or no pain, and often 
gives rise to no inconvenience ; but it should always be carefully 
watched for any sign of its becoming epitheliomatous. A similar 
condition of the mucous surface of the lips and cheeks is a common 
accompaniment, especially in smokers (smoker* s patches). Treat- 
ment. — All sources of irritation, especially smoking, stimulants and 
condiments should be avoided ; antisyphilitic remedies given where 
indicated ; and soothing washes of chlorate of potash or borax 
applied. Should any of the leucoplakial patches show signs of 
ulceration the whole patch should be at once excised and the 
wound closed by sutures ; or should signs of epithelioma already 
be present, the whole or half of the tongue should be removed. 

Herpes and herpetic ulceration of the tongue requires no 
special description ; see Stomatitis, page 576. 
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Xnoeration of the tongue may be simple, tuberculous, 
lupoid, syphilitic, or epitheliomatous. Aphthous ulceration, and 
that following mercurial salivation, have been described under 
Stomatitis, page 576, 

Simple ulceration may depend on digestive disturbance (dyspeptic 
ulcer) or on irritation, iis of a sharp or carious tooth, hot pipe 
stem, &c. {dental or irritable ulcer). Both varieties are generally 
superficial, ai^ unattended with the induration and infiltration 
characteristic of epithelioma. The dyspeptic ulcer usually occurs 
on the dorsum of the tongue near the tip. The ulceration is some- 
times extensive and multiple, and is often accompanied by some 
superficial glossitis at other parts of the tongue. The dental ulcer 
is situated on the side of the tongue, and genemlly corresponds 
wi th a cariou s or sharp tooth. At first it may be a mere superficial 
red^abrasion^ but if neglected, it becomes a distinct ulcer, irregular 
in shape, and surrounded with an inflammatory area. The edges 
are abrupt and a little raised but not everted ; the base is depressed, 
sloughing, and sometimes phagedsenic, but not indurated unless 
the ulcer has existed some time, when it may become callous. 
It is always unattended with infiltration. I'reatment. — In the 
dyspeptic ulcer the diet and bowels must be carefully regulated, 
bismuth or soda in infusion of calumba given internally, and 
soothing washes or borax and honey applied locally. Caustics 
must be avoided. In the dental ulcer any offending tooth must 
be filed, stopped, scraped, or extracted ; in short, every source 
of irritation removed. The ulcer will then rapidly heal, but if 
neglected it may become epitheliomatous. On the first appearance ^ 
of infiltration, therefore, free excision is imperative. '" 

Tuberculosifi of the tongue is rare, and generally occurs in 
young adult male8,the subjects of phthisis or of general tubercu- 
losis. It usually begins as a small pimple or nodule on the dorsum 
of the tongue, especially near the tip. This, after a short timCj 
breaks down into a round, oval or irregular, painful ulcer. The 
edges are slightly raised, vertical, inverted, or undermined, some- 
times slightly thickened, but never everted or greatly indurated* 
The base is uneven or nodular, and covered witli coarse, pinkish- 
grey granulations, or with a grey or yellow shreddy slough. Some- 
times several smaller ulcers appear ait)und the one first formed, and 
coalesce with it. The ulceration usually progresses in spite of treat- 
ment, the patient dying of phthisis or other tuberculous affection. 
The absence of glandular enlargement, of induration, and of signs of 
syphilis, along with the presence of the tubercle bacillus,tuberculous 
disease elsewhere, and the characters given above, should serve 
to distinguish it from syphilitic and epitheliomatous ulceration. 
Treatment. — The tuberculous ulcer should be freely excised by 
a V-shaped incision and the wound closed by sutures to obtain 
primary union and to prevent re-inoculation. This should be done 
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wherever it is the only manifestation of tubercle, and even iu 
advanced pulmonary phthisis to relieve pain and allow of more 
food being taken. The usual constitutional treatment for tubercle 
should, of course, at the same time be employed. 

Lupoid ulceration of the tongue is very rare. I have only seen 
one case during an experience of thirty years at St. Bartholomew's 
Hospital. This was under the care of my colleague, Mr. Butlin. 
The case occurred in a young girl with very extensive lupus about 
the nose, lips, and mouth. Scraping with a Volkmann's spoon was 
the treatment adopted. 

Syphilis of the tongue may occur as a primary sore, or as 
a secondary or a tertiary affection, (a) Primary sore, — A primary 
sore may be inoculated during kissing, smoking pipes and using 
wooden cups and spoons in common. A hard mass appears on 
the tip or edge of the tongue, soon followed by enlargement 
of the glands below the jaw and by the appearance of a rash. 
(6) Secondary syphilis. — Superficial ulcers affect the side of the 
tongue, and are frequently associated with similar ulcers on the 
lips, cheeks, palate, gums, and fauces. They are usually of an 
oval or irregular shape and have shai*ply-cut edges, an ash-grey 
base, and a surrounding areola of inflammation. They readily 
disappear under the influence of mercury, and the local appli- 
cation of a lotion of nitrate of silver or chromic acid. These 
ulcers are sometimes associated with mucous tubercles. Mucous 
tubercles consist, here as elsewhere, of heapiugs up of epithelium 
over infiltrated and enlarged papill&e, and appear as flattened 
elevations of a greyish-white colour. They are generally present on 
the palate and fauces at the same time. Mercury internally, and 
black wash locally, cause them rapidly to disappear, (c) Tertiary 
syphilis. — Superficial glossitis has already been described. Gum- 
mata occur as hard, globular masses in the fibrous tissue of the 
septum, and also in the substance of the muscles. They may be 
single or multiple. The mucous membrane covering them is at 
first natural in appearance, but, as the gumma softens, it gives 
wa}', and a deep syphilitic ulcer is produced. Iodide of pot^issium is 
the remedy, beep ulcers are due to the breaking down of syphilitic 
gummata. They generally occur in the centre of the dorsum of 
the tongue as deep in'egular excavations, with raised, slightly 
concave or undermined edges, and a base covered with a yellow 
slough and debris of breaking-down tissue. They are usually sur- 
rounded with a red areola. On healing, they leave characteristic, 
cracked, or stellate-looking scars. Their situation at or near the 
middle of the tongue, the absence of induration and of glandular 
enlargement, the history of the previous gummatous swellings 
and of syphilis, and their amenability to antisyphilitic remedies, 
should serve to distinguish them from squamous or other forms 
of carcinoma or sarcoma. Large doses of iodide of potassium. 
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combined with quiniue if the coDBtitution is at all broken, and the 
local application of a cleansing gargle, as chlorate of potash, will 
rapidly cause them to heal. Painting with bicjanide of mercury 
lotion (1 in 1,000) once or twice a day is often effective in intract- 
able forms. The scars left by these ulcers sometimes, though 
rarely, degenerate into epithelioma. Should any induration there- 
fore appear in them, their free removal with the knife should at 
once be undertaken. 

EpitheliomatoxLS ulceration is due to the breaking down of 
squamous carcinoma. It is described under ulceration instead of 
amongst new growths, as in consequence of the irritation from the 
teeth, food, and the movements of the tongue, epithelioma in this 
situation very rapidly ulcerates, even if it does not begin as an 
ulcer ; hence it is from other ulcers rather than from new growths 
that it has to be distinguished. It is much more common in men 
than in women, and seldom occurs under the age of forty. Often 
it is due to the irritation of a carious or sharp tooth, and then 
begins as a dental ulcer ; or it may arise in the scar left by a 
syphilitic ulcer, or follow upon the condition of the tongue known 
as chronic superficial glossitis. Occasionally it begins as a wart 
or pimple in patients in whom no cause for it can be assigned. 
It is most common on the side of the tongue opposite the molar 
or bicuspid teeth. The ulcer is irregular, with raised, sinuous, 
hard and everted edges, and an uneven, excavated, or warty 
base ; while the tissues around are infiltrated and indurated. Its 
growth is generally rapid, and attended with neuralgic pain and 
copious salivation. If allowed to take its course it spreads back- 
M'ards to the pillars of the fauces, downwards to the floor of the 
mouth, and inwards to the opposite half of the tongue ; whilst the 
submaxillary lymphatic glands, and later the lymphatic glands in 
the neck l)ecome enlarged, and the parts about the angle of the 
jaw infiltrated and matted together by the diseasa Secondary 
ulcers then form from the breaking down of the glands in the 
neck, septic absorption occurs, and the patient dies, worn out by 
pain find irritation,or exhausted by hemorrhage ; but like squamous 
carcinoma in other parts it seldom becomes disseminated in 
distant organs. 

The glands involved in epitlielioma of the tongue and floor of the 
mouth, — In epithelioma of tlie anterior third of the tongue, anterior 
part of the floor of the mouth and frcenum the submental glands 
below the chin on the mylo-hyoid muscle are involved. From these 
glands lymphatic vessels pass to the lower deep cervical glands 
in front of the first part of the subclavian artery above and behind 
the clavicle. In epithelioma of the middle and posterior part of 
the tongue and corresponding part of the floor of the mouth 
the submaxillary lymphatic glands in the digastric triangle are 
first affected ; some of these are attached to the capsiile of the 
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submaxillary salivary gland, and some lie in the septum between 
it and the parotid. From these glands lymphatic vessels pass to 
the upper deep cervical glands, a chain lying over the internal 
jugular vein beneath the anterior edge of the st^mo-mastoid and 
extending from the mastoid process to the spot where the 
omohyoid crosses the great vessels. Some of the lymphatic vessels 
fix>m the. middle and posterior third of the tongue pass direct into 
this chain. The chief glands of the deep cervical set to be affected 
are those about the level of the thyroid cartilage, but all may be 
involved. 

Treatment. — E^rly and free extirpation ought in eveiy instance 
to be undertaken, together with the glands in the neck which 
are liable to be involved, even although they do not appear to be 
implicated. When the disease has attained some magnitude, the 
propriety of removal becomes a question, and opinions differ under 
what circumstances it ought to be attempted. Its removal is a 
severe operation : — 1, when it has extended so far backwards that 
the finger cannot reach healthy tissue beyond it ; 2, when it is 
firmly and extensively adherent to the jaw ; and 3, when the 
tongue is firmly bound down to the floor of the mouth. No 
operation should be done when the glands, not only below the jaw, 
but deep in the neck, are much enlarged, implicating the carotid 
and vagus, and when the patient is too weak, or enfeebled by 
age, or emaciated from the disease itself or from disease of other 
organs. Moderate enlargement of the glands, slight adhesion to 
the jaw, and some infiltration of the floor of the mouth, do not, in 
my opinion, forbid an operation (especially if the patient is suffer- 
ing from much pain, and is otherwise in good health), provided the 
whole of the disease with the enlarged glands can be got away. 
Where the disease is regarded as beyond the reach of extirpation, 
the pain and salivation may often be relieved by removing, not 
only decayed, but sound, teeth that may be irritating the growth, 
or by stretching or dividing the gustatory nerve. This, which 
however is sometimes impracticable on account of the extension of 
the growth, may be done by making a small incision transversely 
from the last molar tooth through the mucous membrane to the 
side of the tongue, then passing an aneurysm needle into the wound, 
and hooking up the nerve, which is here quite superficial. Cocaine, 
or morphia and glycerine, may be painted on the part, whilst the 
patient's remaining span of life may be rendered bearable by 
increasing doses of opium or morphia. 

Tumours of the tongue may be benign or malignant. Benign 
TUMOURS. Papillomatous or warty growths are not uncommon, 
and may be distinguished from epithelioma, into which they are 
liable to degenerate as age advances, by the absence of induration 
about their base. They should be freely removed by the knife 
or scissors. Vascular tumours or ncevi and lympkangiomata are 
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occasionally met with, and may be destroyed by the galvano- 
cautery, or removed by the ligatnre or knife. Fibrous, fatty, 
myxomatous^ and adenomatous tumours are too rare in the tongue 
to call for further remarks. 

Malignant Tvuovim.—Sarcojna of fhe tongue of the large or 
small round-celled or spindle-celled variety, though very rare, 
occasionally occiira. A typical sarcoma forms a steadily growing 
tumour in the muscular substance of the tongue covered by intact 
mucous membrane and is unattended by glandular enlargement. 
It may be disting'jished from a gumma by the history of the patient 
and by trying antisyphilitic remedies. Such a tumour will easily 
shell out after dividing the mucous membrane. A second type 
occurs as a pedunculated growth, which may be snipped off, with 
the scissors and its vessel tied, or removed with the galvano- 
cautery snare. These varieties are but slightly malignant. A 
third and much more malignant form having the character of a 
lympho-sarcoma may occur in the lingual tonsil and early extend 
to all the glands of the neck. 

Ezoision of the tongue.— The patient should be prepared by 
getting the mouth and teeth as clean as possible. He is best kept 
under chloroform, but not too deeply, by a Junker's apparatus, 
and the head and shoulders should be well raised. Some surgeons 
operate with the head hanging over the end of the table, but 
there is much more haemorrhage. Scissors and knives are now 
generally used as cutting instruments ; the various kinds of 
ecraseurs are no longer employed. 

1. Wedge-shape'/ excision. — When the disease is very limited, it 
is removed by a V-shaf)ed incision ; the edges of the wound are 
then sutured with horsehair. 

2. Excision with the scissors (Whitehead's method). — The mouth 
having been widely opened by a gag, two ligatures are passed 
through the tongue, one on either side of the tip, and the mucous 
membrane, where it is reflected from the tongue to the jaw, is 
divided with scissors along with some of the ^bres of the genio- 
hyo-glossus. The mucous membrane covering the dorsum of the 
tongue is next divided in the middle line by a bistoury from the 
tip as far back as to be well beyond the disease. Thl«» allows the 
tongue to be readily split with the fingers into two halves. The 
diseased half is separated from its attachments, beginning from 
below by a series of short snips with blunt-pointed scissors, 
clamping or tying the lingual artery, if seen, before it is divided, 
or else immediately it is cut. The lingual artery lies just below 
the muscle substance about a quarter of an inch from the middle 
line. If the disease iiivolves both sides of the tongue the opposite 
half can next be lemoved in the same way. To prevent haemor- 
rhage during the operation, some surgeons first tie one or both 
lingual arteried in the neck, whilst others, for fear of blood entering 
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the trachea, perform tracheotomy, and plug the trachea with 
Hahn's tampon cannula, or merely introduce an ordinary trache- 
otomy tube, and plug the pharynx firmly with a sponge during the 
operation. All such measures are, however, in my opinion, quite 
unnecessary, and only add to the danger of the operation. Should 
bleeding occur it can always be arrested temporarily by merely 
passing the finger into the pharynx and pressing the tongue 
against the inner surface of the jaw, and then as soon as the 
mouth has been sponged clear of blood the bleeding vessel can be 
seized and tied. When Hahn's cannula is used it is often kept in 
for several days after the operation for the purpose of excluding 



Fjo. 284. — Excision of the tongue with scissors. 

septic discharges from the air-passages and so preventing septic 
pneumonia. 

Whitehead's method is attended by a very small mortality. It 
fails, however, in most cases to prolong life beyond a year or so, 
owing to the continued development of the disease in tlie glands. 
Even when the glands cannot be felt enlarged before the operation, 
they may be found so on dividing the deep fascia, especially those 
along the jugular vein. The examination of glands not enlarged 
to the naked eye may result in finding the commencement of 
epithelioma. Hence it has become increasingly common to 
remove the glands in the neck, although not clearly enlarged. 
Generally this is done at the same time, but occasionally is post- 
poned for three weeks until the tongue has healed. The objection 
to the latter plan is that patients are unwilling to undergo a 
second operation until it is too late. 
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Whatever operation is undertaken, it will be facilitated when the 
disease is far back by splitting the cheek from the angle of the 
mouth to the masseter muscle ; whilst, if the disease has invaded 
the bone, the lower lip may be vertically divided in the middle 
line, the incision continued on each side for a short distance along 
the lower border of the ramus of the jaw, the soft parts dissected 
up, and the infiltrated bone removed by the saw or bone-pliers. 
Division of the lower jaw in the middle line and separation of the 
two halves is a useful procedure when the floor of the mouth is 
implicated and the disease extends far back. The jaw should be 
united at the conclusion of the operation by silver wire, the holes 
for which should be bored before the bone is divided. 

3. Kochers operation. — This is an exceedingly useful method of 
excising one half of the tongue, together with the infiltrated glands, 
when the disease extends far back and is limited to one side of 
the organ. Make an incision from the mastoid process to the hyoid 
bone and thence to the symphysis of the jaw (Fig. 11 1, c). Divide 
the platysma ; tie the facial artery ; extirpate the submaxillary 
lymphatic glands, and especially the glands over the carotid 
sheath by retracting the sterno-raastoid, and examining from the 
mastoid process to the level of the crossing of the omohyoid ; 
tie the lingual artery where it dips behind the hyo-glossus ; extir- 
pate the submaxillary salivary gland ; divide the mylo-hyoid 
muscle ; remove the sublingual gland, and cut through the 
mucous membrane of the floor of the mouth. The tongue will 
now be exix)sed as far as its root ; split it down the middle line ; 
draw the affected half out of the wound, and sever it from its 
connections well behind the disease with scissors. 

The chief dangers after removal of the tongue are shock, hsemor- 
rhage, and septic pneumonia. 

The afiev'treaiment consists in dusting the stump with iodoform, 
or painting it with Whitehead's iodoform varnish (benzoin 4, 
storax 3, balsam tolu 1, ether 40, iodoform 4), packing the 
mouth with iodoform gauze, or frequently syringing it with 
Condy's fluid or other antiseptic " lotion. The patient should be 
propped up in bed and got up as early as possible to prevent 
hypostatic congestion of the lungs. Some surgeons recommend 
feeding with a tube passed through the mouth or nose for the first 
few days, or by the rectum, in order to lessen the chance of por- 
tions of food with septic matter from the stump entering the air 
passages and setting up pneumonia. The nasal tube, however, is 
often a source of great irritation, and feeding is better accom- 
plished by a spoon or * feeder ' having a rubber tube on the spout, 
which can be passed well to the back of the mouth. It is well to 
• leave a ligature through the stump of the tongue for twenty-four 
hours, so that should recurrent heemorrhage occur, the stump may 
be drawn forwards and the bleeding vessel more easily secured. 
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DISEASES OF THE UVULA, PALATE, FAUCES AND TONSIIA 

XJvTilitis, or inflammation of the uvula, is a frequent accom- 
paniment of pharyngeal catarrh. The uvula appears red, swollen, 
and oedematous, and often considei-ably elongated. If the inflam- 
mation does not yield to the remedies employed for tjie catarrh, 
scarification should be practised. 

Elongation of the uvula may depend 
upon chronic catarrh of the pharynx, or upon 
conditions similar to those leading to chronic 
enlargement of the tonsils. The elongated 
uvula may come into contact with the back of 
the tongue or even with the mucous membrane 
of the larynx, and in either case is productive 
of a troublesome tickling cough. If astringents 
fail, the end of the uvula may be amputated. 
^'°f "^sutii^J^n^^the ^^®^ palate is a congenital defect due to an 
hard palate. arrest of development of the processes which 

normally grow inwards from the superior maxil- 
lary and palate l>ones, and meeting each other and the vomer 
in the middle line, and the intermaxillary bone in front, form 
the hard and soft palate. This arrest of development may be 
complete, the fissure extending in the middle line through the 
uvula and the soft and hard palate, and thence through the 
alveolar process either on one or both sides in the line of suture 
of the intermaxillary with the maxillary bone, or between the two 
portions of the intermaxillary bone (Fig. 285). It will in this 
case be generally combined with double or single harelip respec- 
tively. When the arrest is only partial, the cleft may extend 




Fia. 286.— Smith's gag for cleft palate, with key. 

through the uvula alone, or through the soft palate as well, 
or through the soft palate and part of the hard ; whilst in 
other instances the alveolar process only on one or both sides of 
the middle line may be notched, as occurs so often in hare-lip. The 
vomer, which is continuous in front with the intermaxillary bone, 
either presents a free border in the middle of the cleft, or is 
attached to one or other margins of the cleft. The comequences of 
cleft palate vary with the age of the patient and extent of the cleft. 
In infancy, suction and deglutition are seriously interfered with ; 
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whilst later, the voice, articulation, taste, smell, and hearing may 
all be impaired. 

Treatment. — The infant, if unable to take the breast in an erect 
or semi- recumbent posture, must be fed with the mother's milk by 
a spoon passed well to the back of the mouth, or by a feeding- 
bottle with a large teat to act as a plug to the cleft. The operation 
for the cure of the deformity should be undertaken before the child 
begins to speak, which is gencr;illy about a year later than usual. 
It hail better not be done in infancy, as some advise, since bleeding 
is then badly borne, and the cleft of the bony palate diminishes in 
width during the first three years of life. Moreover, up to the end 



Fio. 287. — Smith's needle for passing wire satures in cleft palate. 

of the second year, the first dentition is not completed. Infants, 
moreover, are very liable to such ailments as catarrh of the 
pharynx and lungs, and coughing and sneezing tend to tear the 
parts asunder. The cleft in the hard and soft palate should bo 
closed at the same time. Hare-lip, if present, should be operated 
on in infancy. Before operating the teeth should be well cleansed, 
the tonsils excised if enlarged, adenoids if present removed, and 
a time selected for the operation when the weather is mild and the 
child is free from cold or cough. 

Staphylorrhaphy or closure of the soft palate, — Chloroform having 
been given by Junker's apparatus with the tube passed through 
the nose, and the mouth widely opened by a Smith's gag, which 



Pio. 288. — Smith's palate needle for passing horsehair sutures in cleft palate. 

depresses the tongue at the same time (Fig. 286), one end of the 
bifid uvula is seized with long forceps, and the edge of the cleft 
pared from below upwards, and the paring repeated on the opposite 
side. The uvula and the lower part of the palate are then united 
with horsehair, the upper part with silver \nre. The wire sutures 
are best passed by Smith's needle, by which they can be canied 
through both sides of the cleft by one transit of the needle. This 
needle, shown in Fig. 287, has * a small reel attached behind the 
handle to hold the wire, and a small serrated wheel half-way up 
the handle to protrude the wire from its tubular point' The 
horsehair may be passed across the cleft by the needle shown in 
Fig. 288, and as the point of the needle protrudes from the palate, 
the end of the horsehair is seized and drawn out by nibbed palate 
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forceps or by the suture-catcher (Fig. 289), and the needle with- 
drawn. The silver sutures should be fastened by the wire-twister 
(Fig. 290) and cut off short, care being taken to hold the edges of 
the cleft merely in apposition and not to apply any tension. The 
horsehair should be tied with a treble surgeon's knot. When the 
parts have been brought together any undue tension should be 
relieved by making lateral incisions through each side of the soft 
palate parallel to the cleft and just internal to the hamular process 
with a tenotome on a long handle. By these incisions the levator 
palati muscles are divided. The palatopharyngei may also be 
divided if necessary by notching the posterior pillars of the fauces 
with scissors. 



Fio. 289.— Suture-catcher. 

Uranoplastyy or closure of the hard palate, — An incision from a 
quarter to three-quarters <5f an inch long should be made on either 
side of, and parallel to, the cleft through the muco-periosteum 
down to the bone (Fig. 291, B, e). The incisions should fall a little 
distance from the alveolar process, so as to avoid wounding the 
anterior palatine artery. Into one of these incisions a raspatory 
or an aneurysm needle with a short curve should be introduced, 
and the muco-periosteum separated from the bone along the whole 
length of the cleft in the hard palate, avoiding the neighbourhood 
of the posterior palatine foramen through which the anterior 
palatine artery runs. The attachment of the muco-periosteum to 
the posterior margin of the hard palate should be divided with 



Fio. 290. —Wire- twister. 

curved scissors passed through the cleft and behind the soft 
palate, which should be drawn forwards to facilitate this step of 
the operation. Pressure should be made upon the parts with a 
small sponge by an assistant, whilst the muco-periosteum is being 
separated in like manner on the opposite side. The edges of 
tiie cleft had better not be pared until this stage of the 
operation, since now no bleeding will occur. Wire sutures should 
next be passed in the way described for uniting the soft palate, 
and any tension relieved by prolonging the cuts made for the 
introduction of the raspatory forwards or backwards as the case 
may require. Hecmorrhage, though often sharp, is seldom severe, 
and may generally be stopped by pressure or syringing with ice- 
cold water, the head being turned over to one side to let the blood 



Digitized by 



Google 



ACUTE TONSILITIS. 603 

escape, or if it becomes serious, by plugging the posterior palatine 
canal with a small peg of wood. 

Davies-CoUey closes the cleft by raising two flaps of muco- 
periosteum on each side of the cleft ; one flap having its base 
along the margin of the cleft, he turns over with the raw surface 
mouthwards and fixes it by sutures to the 
opposite margin of the cleft ; the other 
flap having its base at the junction of the 
hard and soft palate, he slides acrass the 
first flap so that their raw surfaces are in 
contact, and fixes it thus by sutures. 

After-treatment, — ^The patient should be 
fed on iced milk for the first few days, and 
then on soft food for a fortnight. The 
sutures may be left in for three weeks or 
a month ; if the patient is unruly they 
should be removed under chloroform. The 
cleft ought to heal by the first intention, 

and the lateral cuts for taking off tension, Pw- 291.— Position of the 
by granulation. If a portion of the cleft lateral inciMions, k, k. 

p -1 i. x 1- 4.1. /s i. • i. X- '4. 11 through the niuco-pen- 

fails to unite by the fii-st mtention it will o^teum, in the operation 

often heal up subsequently by granula- for cleft of hard palate, 

tion ; if not, a second operation must be The dotted line indicates 

undertaken. Owen advises that this second !t®x?*"®i «^ J'"Jction of 
,. i_ ij i J 1^ I 1 the hard and soft palate, 

operation should be undertaken early — (Bryant's Surgery. ) 
that is, whilst, as he thinks, the patient 

is immune to the ravages of the staphylococcus. It is somewhat 
doubtful whether the muco-periosteum ossifies. In inoperable 
cases an obturator may be fitted by a dental surgeon so as to 
close the gap. 

Necrosis of the hard palate is generally due to the breaking 
down of syphilitic gummata, and is followed by perforation and, at 
times, by destniction of the greater part of the hard and soft 
palate and septum of the nose. Treatment. — Large doses of iodide 
of potassium, and when the ulceration has ceased, an obturator to 
close the perforation, and later a plastic operation if practicable. 

Tumours of the palate. — Innocent tumours^ the so-called 
adenomata of the palate, are not so very uncommon. They occur 
as smooth, rounded, prominent, firm, or elastic swellings, and 
readily shell out when an incision is made through the mucous 
membrane covering them. Sarcomata and Carcinomata are less 
frequently met with, and may be distinguished from the innocent 
tumours by their rapid growth, fixity, extension towards the fauces 
and tonsils, by the mucous membrane being adherent, and the 
glands at the angle of the jaw being enlarged. 

Acute tonsilitis may be the result of taking cold in a person 
in feeble health or the subject of the rheumatic diathesis, or who 
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from previous attacks has become predisposed to the disease ; 
sometimes it is due to septic poisoning, as from the inhalation of 
sewer gas ; or it may occur in the course of other diseases, as 
scarlet fever. Signs, — It generally begins with a slight chill, or 
even a rigor, followed by high temperature, furred tongue, offen- 
sive breath, salivation, pain darting to the ear and increased on 
swallowing, and swelling of the glands behind the angle of the 
jaw. If the mouth can be sufficiently opened one or both of the 
tonsils are found to be red and swollen, and often in contact, 
blocking up the fauces. The neighbouring parts of the palate and 
faucea are congested and swollen. The inflammation may now 
subside, or terminate in suppuration (quinsy). Treatment. — At 
the onset a sharp purge should be given, while large doses of per- 
chloride of iron, quinine, or salicylate of soda, with local insuffla- 
tions of bicarbonate of soda, may be tried as abortives. Where 
suppuration threatens, the throat should be steamed, and hot 
camomile mattresses or boracic poultices applied externally. 

Follicular tonsilitis occurs especially in young adults who 
are anaemic or live in close rooms and use their voice much, such 
as singers and clergymen. An overgrowth of the epidermis lining 
the follicles (keratosis) forms a hard whitish concretion, distending 
the crypt, and the epithelial cells are mixed with the mycelium of 
a mould. The local treatment consists in scooping out the concre- 
tions with a curette and wiping out the crypts with an antiseptic. 
Sometimes the keratosis and mycoderma form continuous patches 
covering the tonsils and extending beyond. These are painted 
with increasing strengths of salicylic acid, commencing with 5 ^j^ 

Tonsillar abscess forms in a crypt of the tonsil which has 
become closed. Its development is attended by malaise and 
marked rise of temperature, great pain in swallowing the ropy 
saliva, and tenderness of the glands below the jaw. An indurated 
swelling which goes on to fluctuation forms, being most prominent 
at the junction of the palate and tonsil. At first the treatment 
is the same as for acute tonsilitis. The abscess usually develops 
on one side ; hence a swelling which does not recede, but increases 
on one side with throbbing pain, should be punctured by a guarded 
bistoury about the junction of the soft palate and tonsil, and the 
cut made inwards. Relief rapidly follows. The bistoury is guarded 
nearly to its tip by wmpping a strip of strapping round it, and 
the cut is made inwai-ds to avoid the tonsillar arteries. 

Chronic enlargement of the tonsils consists of an hyper- 
trophy of tlie normal tissue of the tonsil, and is very common in 
delicate children, in whom it is frequently associated with adenoid 
growths in the vault of the pharynx. At times it appears due to 
oft-repeated attacks of acute tonsilitis. The symptoms to which it 
may give rise are : a nasal tone of voice ; a peculiar vacant expres- 
sion, acquired by the child constantly breathing with the mouth 
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half open, regurgitation of fluids through the nose, snoring 
during sleep,^ distressing dreams, from the imperfect aeration of 
the bloo(l, and recurring attacks of acute or subacute tonsilitis ; 
whilst deafness, from implication of the Eustachian tube and 
middle ear in the chronic inflammation, may sometimes be induced, 
and even an alteration in the shape of the chest, and possibly 
phthisis. The tonsils appear irregularly enlarged, often almost 
blocking up the fauces, but, unless inflamed, of a natural colour. 




Fio. 292.— Tonsil guillotine. 

or perhaps slightly paler than natural. Treatment. — In young 
children the affection may be cured by persistent painting with 
the tincture of perchloride of iron or tincture of iodine, combined 
with the internal use of cod-liver oil and syrup of the phosphate 
or the iodide of iron. In older children, or where the tonsils are 
much enlarged, they should be excised with the guillotine (Figs. 
292 and 293) or tonsillotome, and this should be done before the 
voice has become seriously affected or other mischief has ensued. 
The hfiemorrhage attending the operation, though usually slight, 



Fio. 293. — Mackenzie's tonsil guillotine. 

has at times been alarming, especially when a knife has been 
used. Rinsing out the month and throat with cold water will l^^' 
generally stop it ; but if this fails, sucking ice, or astringents, as 
tannogallic acid linctus or cocaine and rhatany lozenges will 
nearly always succeed. If, however, it should continue, the 
patient should be placed in the recumbent posture and the throat 
left completely undisturbed. I have rarely known this to fail ; 
but should it do so, pressure may be made on the bleeding surface 
with a pencil guarded with lint, or should a bleeding vessel be 
actually seen, it should of course be tied or twisted. In exceptional 
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cases, the common carotid has been tied. Should adenoid growths 
be present they should be removed at the same time as the tonsils. 

IJloeration of the fauces, palate, and tonsils may be 
simple, septic, gangrenous, syphilitic, tuberculous, and malignant. 

Simple and septic ulceration, — Simple ulcerated sore throat, 
is generally the result of debility, induced by over-work in a close 
atmosphere, and hence is frequent in workers in hospital wards, 
where it is known as hospital sore-throat. Change of air, a nourish- 
ing diet, quinine and port wine, with a gargle of chlorate of potash, 
will usually relieve it. It mayassume a septic or gangrenotis 
form, when extensive sloughing may ensue, with glandular swell- 
ings in the neck, rigors, and other constitutional symptoms of 
blood-poisoning which often proves rapidly fatal. Stimulants and 
fluid nourishment should be frequently administered, and quinine, 
perchloride of iron, or ammonia and bark, given internally. 
Tracheotomy, if the larynx becomes involved, may be necessary. 

St/philtlc ulceration may be superficial or deep. The superficial 
ulcers are common in the early stages of syphilis, and may be 
accompanied by mucous tubercles. Deep ulcers, due to the break- 
ing down of gummata, occur in the latter stages as irregular 
excavations with sharply-cut edges and a sloughy base, but are 
unattended with induration. On healing they are often productive 
of much contraction (see Plharyngeal Stenosis). 

Tuberculous ulceration may primarily attack the pliarynx, but is 
more often secondary to tuberculous affections of the lungs or nose. 
It is seen most often in delicate children, and bears a general resem- 
blance to syphilitic ulceration, from which it may be distinguished 
by the discovery of the tubercle bacillus in the discharge Like 
the syphilitic it may lead to extensive destruction of the parts. 

Maligruint ulceration is due to the breaking down of epithelio- 
matous and sarcomatous growths. It may be known by the 
sinuous, everted^ and indurated edges of the ulcer and other signs 
of malignancy. 

Diphtheria of the fauces. — The fauces form by far the com- 
monest site for the inoculation of the diphtheria organism, which 
reaches this situation from a previous case through the breath, 
by spoons and other feeding utensils, by kissing, and perhaps 
through contaminated milk or water. The disease commences by 
malaise, fever, a dusky swelling of the fauces, and an enlargement 
of the glands below the angle of the jaw. Within a day or so of 
tlie onset there forms on the tonsil and adjacent pillars of the 
fauces, nearly always symmetrically, a white membrane composed 
of fibrin with cells caught in the meshes. The membrane is inti- 
mately adherent, so that it can be peeled off only with difficulty, 
leaving a raw surface. The diagnosis is confirmed by inoculating 
a culture tube from the membrane and observing the development 
of the Klebs-Loeffler bacillus. Diphtheria has especially to be 
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diagnosed from acute tonsil itis and from follicular tonsi litis. In 
acute tonsilitis the temperature is generally high ; in diphtheria 
it rarely exceeds lOrF. to 102*'F. In tonsilitis the tonsils and fauces 
are more swollen, redder, and covered with ropy, non-adherent 
mucus. The organisms present are pyogenic cocci, and tKe^ 
glands below the jaw, if enlarged, are soft ; whereas in diphtheria 
the enlarged glands are hard, harder than tuberculous, and as 
hard as syphilitic glands. Follicular tonsilitis attacks patients 
afterjuberty. consists in hard concretions in the tonsillar crypts, 
and only in recurrent attacks do the concretions bridge the 
interval between the crypts. 

A further account of diphtheria, as well as the treatment, is 
given under Laryngeal Diphtheria^ page 645. 

Tximours of the tonsil. — Papillomata and adenomata are some- 
times met with, the former usually as pedunculated warty growths, 
the latter as circumscribed, rounded, moveable tumours which 
readily shell out when an incision is made over them. Sarcoma and 
epithelioma occasionally occur in the tonsil. They grow rapidly, 
soon affect the lymphatic glands in the neck, and extend to 
surrounding parts. Unless detected and removed whilst they are 
quite small and localized to the tonsil they are beyond the reach of 
surgery. Other tumours in this region are rare. 

Diseases of the lingual tonsil. — The lymphadenoid masses 
situated at the base of the tongue may be affected by acute and 
follicular inflammation, also with hypertrophy. The base of the 
tongue is not well seen directly, so a laryngeal mirror should be used. 
The lingual tonsil is often affected with the faucial tonsils, but 
may be attacked separately, a tickling cough or pain at the base of 
the tongue being the sign. For diagnosis from Thyroglossal cysts^ 
see page 582. 

DISEASES OF THE GUMS AND JAWS. 

Hypertrophy of the gums has been observed as a congenital 
affection, and may be met with where there is overcrowding of the 
teeth as a lobulated fringe-like growth of the gums, which, in 
severe cases, may so surround the teeth that they appear as if 
buried in it. The hypertrophied portion should be shaved off, 
and one or more of the teeth extracted. 

, Polypi of the gums, as they are called, are merely overgrowths 
of the little tongue of gum between the teeth, and appear generally 
to depend on the presence of tartar or caries. The offending tooth 
should be scaled, stopped or extracted, and the growth cut off. 

Papillomata, or warty growths, occasionally occur on the gums. 
They are generally pedunculated, and can be readily snipped off 
with scissors. 

Spongy gums may occur as the result of scurvy or the abuse of 
mercury, and are sometimes met with in delicate, ill-fed children. 
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The condition is often associated with superficial ulceration. 
The treatment consists in the removal of the cause, the use of an 
astringent mouth wash, proper regulation of the diet, and the 
constitutional remedies appropriate to scurvy. 

Alveolar absoess may form around the fang of a carious tooth, 
and then either make its way to the surface by the side of the 
tooth, when it is quite superficial and is cal leda^ u m-boil, or expand 
the alveolus and perforate the bone. In the latter case it may 
track below the reflection of the mucous membrane from the gums 
to the cheek, and point about the angle of the jaw or on the cheek, 
and after opening leave an intractable sinus. In the upper jaw 
it sometimes also tracks along the hard palate, and may lead to 
necrosis of the bone, or it may extend into the antrum, giving rise 
to empyema (see page 630). It is attended with severe throbbing 
pain, deep-seated swelling, and often great cpdema of the face and 
eyelid. Treatment. — When quite" superficial a mere prick is all 
that is generally necessary. The oflTending tooth should be 
extracted, hot fomentations and bread -poultices applied inside the 
mouth, and the sinus divided transversely from within the mouth 
to prevent an external opening being formed. If a sinus exists the 
carious tooth or dead bone must be removed before it will heal ; 
scraping the sinus will then facilitate the healing. 

Epulis. — This term, though formerly employed to signify any 
tumour growing upon the gums, is now usually restricted to the 
variety that was then distinguished as the fibrous or common epulis. 
An epulis consists principally of fibrous tissue, but may sometimes 
contain a few myeloid cells. It frequently appears to depend upon 
the irritation of a carious stump, and springs from the periodontal 
membrane lining an -alveolus. Beginning as a swelling of the 
little tongue-like process of gum between the teeth, as it increases 
in size it appears as a hard, fleshy, circumscribed, smooth or 
slightly lobulated, elastic growth, covered by mucous membrane. 
When it has existed some time ulceration of the surface may occur, 
and one or more teeth become loosened or fall out. Treatment, — It 
should be excised with bone-forceps or a small saw, care being taken 
to cut away a small piece of the bone beneath, as otherwise it is apt 
to return. When quite small it may be shaved ofl^, a thin layer of bone 
at its base gouged away, and the oflTending tooth or teeth removed. 

Myeloid sarcoma {myeloid epulis) is occasionally met with on 
the gums as ji rapidly-growing vascular tumour of a purplish-red 
colour and soft spongy consistency. It should be very freely 
removed with the underlying bone, as otherwise it ynW return. 
The heemorrhage during removal is generally free, and may require 
the actual cautery to restrain it. 

Epithelioma {malignant epulis) of the gums is rare. In the 
upper jaw it has a marked tendency to creep up into the antrum 
{creeping epithelioma) and to simulate caries or necrosis of the jaw. 
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Free excision, with removal of the upper jaw when the antrum is 
involved, should be undertaken if there is a fair chance of getting 
the whole of the disease away and the glands are not much involved. 
Inflainmation and abscess of the antrum, sometimes called 
acute empyema of the antrum, is generally due to the irritation of 
the fang^of a carious tooth. It is attended with deep-seated pain, 
followed by swelling, oedema, heat and redness of the cheek and /^ /' ' 
lower eyelid, and when very acute, by sharp constitutional dis- ^^^^ 
turbance. The pus may overflow into the nose, or escape by the ^'-^^ ' ' ' 
side of a tooth ; or, in otner instances, may distend the cavity and <^ /< * " 
cause the bony walls to bulge. This condition must be dis- 
tinguished from chronic empyema of the antrum. (See Diseases 
of the Accessory Nasal JSinttses.) The treatment consists in pro- 
viding a free exit for the pus as soon as formed, either by removing 
the carious tooth and perforating the antrum through the bottom 
of the alveolus, or, if the teeth are sound, by perforating the 
anterior wall within the mouth through the canine fossa. The 
cavity should then be k ept c leansed by antiseptic lotions. 

Closure of the jaws is the term applied to a condition in 
which the lower jaw cannot be opened, at least, not to any extent. 
It must, of course, be distinguished from the inability to open the jaw 
met with in tetanus, in some cases of hysteria, and in certain local 
inflammatory conditions, as mumps and tonsilitis. Non-closure of 
the jaws may be due to — 1, spasm of the masseter muscle, con- 
sequent upon the i*eflex irritation as from carious teeth or the 
eruption of a wisdom-tooth for which there is not room ; 
2, cicatricial contracture, following ulceration of the mucous mem- 
brane induced by cancrum oris, syphilis, lupus, the abuse of 
mercury, necrosis of the lower jaw, <fec. ; and 3, ankylosis of the 
temporo-maxillary joint. Treatment, — When dependent upon the 
emiption of a wisdom-tooth, the tooth itself, or under some 
circumstances the second molar, must "be extracted. When depen- 
dent upon cicatricial contractures, the forcible opening of the mouth 
by a screw-gag and maintaining it open by a cork placed between 
the teeth will, in slight cases, suffice. In other instances I have 
found_diyisi9n of the cicatricial band, and subsequently keeping 
the jaws separated, successful, although this proceeding does not 
appear to have always answered in the hands of others. Separa- 
ting the cicatricial bands subperiosteally from the bone will some- 
times suffice. When the bands are very dense a new articulation 
must be made by dividing the ramus of the jaw in front of the 
cicatricial contractures from within the mouth {Rizzol€s operation)^ 
or by removing a wedge-shaped piece of the jaw with the apex at 
the alveolar border {Fsmarch's operation). When the closure 
depends on ankylosis of the temporo-maxillary joint the conayle of 
thejaw should be excised. 

Necrosis of the jaws. — Necrosis is more common, and when 
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it occurs, more extensive in the lower than in the upperjaw, a fact 
due in part to the poorer blood-supply of the formeivand in part to 
the predilection of necrosis for compact rather than for cancellous 
bone. Though the necrosis may affect the whole of the jaw, it is 
more often limited to the alveolar process or to the anterior wall. 
The teeth may loosen and fall out ; but at times they retain their 
connection with the gums and remain in dtu after the removal of 
the sequestrum. The causes of necrosis of the jaw, as of necrosis 
elsewhere, generally depend upon inflammation of th e p eriosteum 
or bone, which in the case^ of the jaw appears especially to be 
induced by the f lunes of phos phorus, the abuse of^jrcury, carious 
teeth in weakly subjects, syphilis, the exanthemata, cancrum 
oris, and lastly, injury, such as fracture, or in extracting a tooth. 
Phosphorus necrosis is generally believed only to affect the subjects 
of carious teeth, but some maintain that it is a local manifestation 
of a general phosphorus poisoning. It is much less common since 
the amorphous form of phosphorus has been used for making 
matches. The production of new bone in necn>sis of the lower jaw 
is generally extensive ; and there are several specimens in St. 
Bartholomew's Hospital Museum showing almost complete repro- 
duction of the whole jaw. In the upper jaw newbone ig^pot 
formed after complete removal. In phosphorus necrosis a charac- 
teristic pumice-like deposit of new bone is formed on the surface of 
the old bone. Symptoms, — Necrosis generally l)egins with severe 
pain and deep-seat^ swelling, which may at first be mistaken for 
toothache or alveolar abscess, followed by suppuration and bursting 
of the abscess, either in the mouth or externally on the face, and the 
formation of sinuses. The breath, as a rule, is horribly foatid, and 
there is sharp constitutional disturbance, which in phosphorus 
necrosis is sometimes excessive, and may end in septicaemia or 
pysemia. On probing the sinus, dead bone is detected. This sign 
will usually distinguish necrosis from the creeping form of epithe- 
lioma, for which, especially in the upper jaw, it is apt to be mistaken. 
Treatm>ent. — The bone as soon as loose should be removed, if 
possible, through the mouth. In the meantime the parts should 
be kept aseptic by syringing with Condy's fluid or carbolic lotion, 
or by insufflation of iodoform, incisions being made through the 
periosteum to ensure a free drain, or CargilFs respirator may be 
woni to neutralize the fo&tor. Internally, tonics and stimulants 
and nourishing diet should be given, and iodide of potassium if 
there is a syphilitic taint. As a prophylactic, the teeth should be 
carefully stopped, and the mouth and teeth kept clean by washes 
of sulphuric acid. 

Tumours of the upper jaw may be cystic or solid, and the 
latter innocent or malignant ; whilst cysts may likewise occur in 
the malignant solid tumours. 

Cystic tumours may be produced — I. In connection with the faug 
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of a carious tooth. 2. By an error in development of the enamel 
sac. covering the crown of the tooth {dentigerous cysts) ; and 3. By 
obstruction of a mucous follicle in, or myxomatous degeneration 
of, the lining membrane of the antrum. These cysts usually con* 
tain a serous, gelatinous, or a brownish fluid in which cholesterine 
is often found. The condition known as dropsy of the antrum, and 
formerly believed to depend merely upon an accumulation of fluid 
in that cavity owing to the occlusion of the opening into the nose, 
would appear to be due to one of these mucous cysts so distended 
as to completely fill the antrum. 

Dentigerous cysts, or follicular odontomeSy which may also occur 
in the lower jaw, are due to an error in the development of the 
enamel sac, usually of the permanent teeth. They differ from the 
ordinary dental cyst depending upon the irritation of a decayed 
fang, in that in the latter the fang will generally be found pro- 
jecting into the cyst, whereas in the dentigerous variety, the 
crown alone, which has not been cut, or in some cases the whole 
tooth will be found in the cyst. 

Solid tumours may spring from the periosteum covering the 
exterior of the bone, from the cancellous spaces of the bone, or 
from the mucous or the periosteal lining of the antrum. They 
may have a fibrous, cartilaginous, osseous, myxomatous, sarcomatous 
or carcinomatous structure ; but carcinomata and next myeloid 
and fibro-sarcomata are the most common, whilst chondrification or 
ossification of the sarcomatous growths is of occasional occurrence. 
They may be closely simulated by tumours of a like diversity of 
structure growing from the malar bone, the spheno- maxillary fossa, 
or the base of the skull. 

Signs. — Osseous tumours may be single or multiple, and are 
distinguished by their exceedingly slow growth, (a) The single 
osteoma forms a large bony nodular mass, replacing the antrum 
and_bulging the cheek. It is opaque to transillumination, and 
densely hai-d when explored by boring. It may press upon the 
second divisio n of the fifth nerve, causing pain and anaesthesia ; 
upon the eyeball, causing proptosis and squint; upon the optic 
nerve, causiug blindness; upon the nasal duct, giving rise to 
epiphora ; upon the nasal passages, producing nasal obstruction. 
(b) Multiple osteomata {Leontiads ossea) affect the upper jaw 
along with other of the cranial and facial bones. They are com- 
posed of vascular cancellous bone and take the form of nodular 
outgrowths. They usually begin in young life. As they increase 
in size they encroach upon the antra, orbits, nasal fossae, and even 
the cranial cavity, causing protrusion of the eyes, obstruction of 
the nasal passages, compression of the brain and coma, severe 
neuralgic pain from pressure on the branches of the fifth nerve, and 
hideous deformity. Myeloid sarcomata generally, occur in young 
people . They grow very much more slowly than the periosteal 
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sarcomata and carcinomata. They begin in the cancellous spaces 
of the bone, grow slowly and painlessly, and are at first hard, but 
as the shell of bone is gradually perforated they give a soft and 
elastic sensation to the touch, and the surface appears smooth, 
rounded, and of a bluish colour when the upper lip is retracted. 
When cut into the growth is of a maroon colour and very vascular, 
containing^ spaces filled with blood. The periosteal sarcomata are 
of the fibrous variety, and are composed of spindle or round cells 
with fibrous tissue. They are very malignant, rapidly extend 
into the neighbouring fossse, especially the nose, where they appear 
as a fungating mass, blocking up the nostril and giving rise to 
frequent attacks of hsemorrhage. The carcinomata are most 
frequently of the cylindrical-celled variety. They are of exceed- 
i ngiy rapid growth^ within three months burrowing into the 
spheno-maxillary fossa, orbit, cheek and nostrils, causing epistaxis, 
epiphora, and bulging of the palate, and protruding as a foul mass 
through the skiu of the cheek, or into the mouth or naso-pharynx. 
The glands below the jaw become infiltrated. The squamous- 
celled variety may also be met with invading the antrum through 
the socket of a carious tooth (creeping epithelioma of the jaw) and 
may easily be mistaken for necrosis. 

Diagnosis, — Clinically, it is not always possible to determine 
the exact structure of these tumours, nor is it essential, the sur- 
geon's aim being rather to distinguish the solid from the fluid, 
and the innocent from the malignant, and to make out their 
origin and present attachments. When the tumour, whether 
cystic or solid, innocent or malignant, begins in the antrum, it 
sooner or later fills that cavity, and then in its further growth 
causes its walls to bulge in various directions. Thus, the bulging 
of the antej^ior wall causes a swelling on the cheek, of the internal 
wall an obstruction in the nose, of the inferior wall a depreiBfiion 
of the palate, and of the superior wall a protrusion of the eye. 
A rounaed projection on the cheek ; a sensation of fluctuation felt 
through the anterior wall of the antrum with the finger in the 
mouth, or egg-shell-like crackling produced by the yielding of the 
thinned and partially absorbed walls; the_ presence of ft carious 
tooth, or the absence of one of the teeth in the series (in the case 
of a dentigerous cyst) will point to the cystic nature of the swell- 
ing, and puncture with a trocar and cannula will clear up any 
doubt. Should the tumour \q solid, it will probably be innocent 
if of slow growth and there be absence of pain and glandular 
enlargement, non-implication of the skin, and non-inGlti*ation of 
surrounding parts ; but malignant if of rapid growth and there is 
severe pain, early escape through the walls of the antrum, impli- 
cation of the skin, involvement of glands^ and protrusion of a 
fungous mass in the mouth, nose, or on the cheek. In malignant 
disease, moreover, the patient will probably be either yoimg in 
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the case of sarcoma, or advanced in life in the case of carcinoma, 
but if a small piece of the growth can be obtained, a microscopical 
examination will settle the point. When the growth springs from 
the malar bone, it may either project forwards on the cheek, or 
into the mouth between the cheek and the bone, and the bulging 
of the walls of the antrum will be absent. When it arises from 
the sphono-maxillary fossa or base of the skull, it will commonly 
project into the naso-pharynx, where it may be detected by the 
finger or rhinoscope, while the whole maxillary bone will be 
pushed forward. It should not be forgotten, however, that 
tumours beginning in the antrum, especially the fibro-sarcomatous 
and carcinomatous, encroach upon the surrounding parts, and 
conversely, that the cavity of the antrum may be invaded by 
growths not primarily connected with it ; so that when a tumour 
in this region has attained a large size it may be impossible 
to determine its origin, or, indeed, the extent of its actual 
attachments. 

Treatment, — For unilocular cystic tumours, excision of a portion 
of the wall from within the mouth, by retracting the upper lip, 
will generally suffice, if a free drain is subsequently ensured. At 
times the thinned walls of the cyst may be crushed together by 
the fingers with advantage. The offending tooth should of course 
be removed. When the tumour is solid, and of an innocent nature, 
such as a myeloid sarcotna, and entirely confined to the antrum, 
it should be enucleated, but if it has extended beyond the boun- 
daries of that cavity it may be removed by excision of part of the 
superior maxilla ; but as a rule no more of the bone should be 
taken away than is absolutely necessary, the orbital plate and hard 
palate, and even the alveolar border, being preserved if possible. 
When the tumour arises behind the bone, there is often great 
difficulty in getting it away, as its attachments may be more 
extensive than is imagined. This may be done by partly or wholly 
excising the superior maxilla, and clearing away the growth ; or 
the maxilla may be turned outwards, tlie growth removed, and the 
bone replaced (Langenbeck^s method^. 

When the growth is malignant — a carcinoma or periosteal sar- 
coma — and is confined to the antrum, the superior maxilla should 
be excised; but when it has invaded the surroimding parts, it 
becomes not only a question whether it can be completely got 
away, but whether the immunity from its return will not be of 
too short duration for the patient to undergo the risk of the 
operation. 

Complete exoifidon of the upper jaw. — The patient should 
have his head and shoulders well raised, and should be only kept 
lightly anaesthetised after the raising of the cheek flap. Having 
extracted the central incisor tooth on the diseased side, make an 
inoision down to the bone in the direction shown by the dark line 
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in Fig. 294. Raise and retract outwards the flap thus marked 
out from the bone, securing the larger arteries as they are divided. 
Make a longitudinal incision through the mucous membrane, 
lining respectively the floor of the nose and roof of the mouth as 
far back as the soft palate, and then a transverse one along the 
junction of the soft with the hard palate on the diseased side. 
Now pass one blade of the long jaw-forceps into the mouth and 
the other into the nose, and divide the alveolar process and hard 
palate ; cut through the nasal process of the superior maxilla, and 
then through the malar bone, carrying the points of the forceps into 
the spheno-maxillary fissure. Seize the bone with lion-forceps, and 
wrench it away from its remaining attachments. The cavity 
should be immediately plugged by the assistant with a strip of 
iodoform gauze, and when the first gush of blood has ceased and 
the throat has been well cleared of blood, the strip should be 
withdrawn and the internal maxillary or any 
other large branch of that artery tied, and 
haemorrhage from smaller vessels restrained by 
re-plugging the wound with strips of iodoform 
gauze. When the bleeding has been checked, 
any growth that may remain should be cut 
away or destroyed with the actual cautery. 
Unite the edges of the wound with horsehair 
sutures and the lip with hare-lip pins, and seal 
the skin incision with collodion. The plug 
may be removed after twenty-four hours, the 
Fio. 294.— Lines of cavity insufflated with iodoform and lightly 
mcteion^fo^removaJ ^e-plugged. Healing occurs readily and with 
jaw.^^' ^ ^"^^^ little deformity. An obturator with false teeth 

should subsequently be fitted to the mouth. 
Partial excision of the upper jaw usually consists in leaving 
the orbital plate, and is done by dividing with a key-hole saw the 
front wall of the antrum along the margin of the orbit, and 
completing the operation as above described. 

Beseotioii of the upper jaw (Langenheck^s opfration) consists 
in turning the maxillary bone outwards so as to get at a tumour 
behind it, such as a large naso-pharyngeal polypus, and then 
replacing the bone. As the connections of the bone along its 
outer part are left intact, its vascular supply is not completely 
cut ofl*, and it soon forms fresh adhesions when placed back 
n position. 

Tumours of the lower jaw, like those of the upper, may be 
cystic or solid, innocent or malignant. Cystic tumours, as in the 
upper jaw, may be developed in connection with an uncut tooth 
{dentigerous cysts), or around the fang of a decayed tooth. They 
are then unilocular. Mvltilocular cystic tumours have a marked 
predilection for the lower jaw. They are due to invasion of the 
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jaw by epithelium derived from the enamel germ or dental groove. 
The opeithelial masses undergo degeneration, leading to cysts 
often of considerable size, so that the growth on section has a 
honeycomb-like appearance. These tumours grow very slowly, 
and may gradually destroy the whole bone, reducing it to a mere 
shell, but if completely removed do not recur locally. They do 
not affect the glands till quite late. The solid tumours are 
osteomata, central myeloid sarcomata, and periosteal sarcomata. 
The osseous tumours usually take the form of exostoses, and 
are not uncommon about the angle of the jaw. Multiple osteomata 
may also occur as part of the general affection leontiasis ossea. 
Myeloid sarcomata begin in the interior of the bone, grow slowly, 
and expand the bone until it becomes so thinned that it may 
give a crackling sensation when touched. The tumour may then 
soften and become cystic or extend outwards to the neighbouring 
soft parts. It is recognised when cut into by the broken-down 
blood-clot and by the marooon colour of the growth and by being 
enclosed in a bony and fibrous capsule. • Periosteal sarcomata spring 
from the periosteum, covering either the outer or the buccal 
aspect of the jaw, and may be of the spindle or round-celled 
variety. They grow as quickly in three months as do the myeloid in 
twelve, and rapidly involve the muscles, skin and lymphatic glands 
and become disseminated through internal organs. They have 
no capsule. The more regular shape of the lower jaw, its compact 
structure, the absence of a cavity like the antrum, its more isolated 
condition, and the absence of surrounding cavities like the nose, 
orbit, and spheno-maxillary fossa, make the diagnosis of tumours 
in it more easy. 

Treatment. — The unilocular cysts are best treated by free 
incision, removal of the tooth, scraping out the interior, and 
crushing in their walls and filling the rest of the cavity with 
gauze. The gauze should be changed imtil healing by granulation 
has taken place. Bony gi*owths should be excised if they press 
upon nerves and cause pain. Myeloid sarcomata ^YiowXA if possible 
be enucleated by scooping out the cavity through an incision 
within the mouth, or through the skin, along the line of the jaw. 
The wall of the cavity may then be scraped or gouged away, or 
the cautery applied and the cavity itself plugged with gauze. If 
the whole thickness of the ramus is involved a section of the jaw 
should be removed by cutting it across well beyond the growth on 
either side with a jaw-saw or with bone-forceps, but if possible a 
bridge of bone should be preserved to avoid deformity. Multi- 
locular epithelial cystic tumours should be completely excised, a bar 
of bone, as in the previous case, being preserved if possible. In all 
the foregoing cases, provided the disease is completely removed, a 
permanent cure may be confidently anticipated. The periosteal 
sarcoma reqmres the removal of the affected half of the lower 
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jaw together with the neighbouring muscular tissue and the 
corresponding lymphatic glands, even where no infiltration is 
apparent. The prognosis is unfavourable, recurrence in situ or 
dissemination in internal organs being common. When a malig- 
nant growth is of very large size, and the skin and neighbouring 
soft parts are implicated and the glands extensively involved, no 
operation, as a rule, is admissible. 

Excision of one half of the lower jaw. — Having extracted 
the central or the lateral incisor tooth, make an incision down 
to the bone (in the way shown in the black line in Fig. 294) 
through the lower lip, along the lower border of the jaw, and 
thence up the ramus, nearly but not quite to the lobule of the 
ear to avoid the facial nerve, tying both ends of the facial artery 
as it is cut Raise the flap thus formed from the bone with the 
masseter muscle, and divide the bone with saw and forceps opposite 
to where the tooth has been extracted. Seize the bone with the 
lion-forceps, drawing it outwards and upwards, and divide the 
mucous membrane and mylo-hyoid muscle on the inner surface 
with a narrow-bladed scalpel, keeping close to the bone to avoid 
the gustatory nerve and the sub-maxillary gland. The origin of 
the genio-hyo-glossus should be spared if possible by dividing the 
bone a little to the side of the middle line, as otherwise the tongue 
tends to fall backwards, and has before now caused suffocation. 
If this muscle must be divided, pull the tongue forward by a 
ligature through its tip. Next separate the internal pterygoid, 
and depress the jaw, and divide the temporal muscle at its insertion 
into the coronoid process. Open the articulation from the front, 
divide the external pterygoid, and carry the knife beyond the 
condyle, taking care not to rotate the jaw outwards, lest the 
internal maxillary artery be stretched round the neck of the condyle 
and be thus torn or divided. 

Partial excision of the lower jaw. — Excision of the horizontal 
ramus or of the angle of the jaw may be required when the bone 
is involved by cancer of the tongue or by a central sarcoma which 
has extended beyond the bone. An incision is made along the 
lower border of the jaw, according to the extent of the tumour, 
and the cheek is raised until the buccal pouch is entered external 
to the teeth ; if the facial artery and vein are divided both ends 
are tied. The jaw is cut across vertically by a jaw-saw or bone- 
forceps, and the tumour being drawn outwards it is then cut 
away from the mucous membrane and mylo-hyoid muscle. If a cast 
of the teeth is taken beforehand, a dental surgeon may be able 
to fit in a metal spanner which will keep the divided ends of the 
jaw apart until after healing, when a denture may be fitted. 
Otherwise the divided ends are drawn together by scar tissue so 
that the chin is displaced to that side and an ugly deformity results. 
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DISEASES OF THE NOSE, NASO-PHARTN X, AND A0CB8SORT 
CAVITIES. 

Aone rosacea is a dilated or congested condition of the 
capillaries of the nose, usually accompanied in its later stages 
by hypertrophy of the sebaceous follicles. It is attributed to 
indigestion, exposure to cold, sexual disturbance, or the abuse of 
alcohol, and is most common in women. Treatment. — Remove the 
cause, regulate the diet, and attend to the general health. Locally 
apply sulphur ointment or perchloride of mercury lotions. In 
severe cases the dilated vessels may be scarified and the resulting 
hsBmorrhage restrained by touching them with perchloride of iron, 
but only small portions of the disease should be thus treated at 
a time. 

lapoma nasi is an hypertrophy of the skin, subcutaneous tissue, 
and sebaceous follicles of the nose, and not, as the name implies, 
an increase in the fatty tissue. It is characterized by the formation 
of irregular pendulous lobe-like masses, usually situated on the tip 





Pio. 295. — Duplay*8 nasal specalaro. Fio. 296. — Fr&nkers nasal specolum. 

and also of the nose, and often of a bluish-red colour. It occurs 
in elderly men, generally as the result of alcoholism. Treatment — 
The masses should be shaved off, care being taken not to cut 
through the cartilages into the nostrils, and the parts left to 
granulate. The treatment is usually very successful. 

Iiupus, rodent nloer and epithelioma may all attack the 
exterior of the nose, but require no special description here. 

Gummata over the nasal bones are not uncommon. They present 
the characters of gummata in other situations, and give rise to 
boring nocturnal pains. The interior of the nose is generally 
affected at the same time. 

Examination of the nasal cavities.— For the diagnosis of 
internal diseases the nasal cavities should be illuminated by the 
laryngoscopic mirror (Fig. 321) or the electric lamp, the alee being 
separated by some form of nasal speculum, of which Duplay's and 
FrankePs are the best (Figs. 295, 296). The examination should 
be made systematically. It is not suflBcient to merely introduce 
the speculum and look at the parts with the head in the position 
it happens to be at the time. The head should be thrown back to 
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gain a view of the middle turbinal body and upper portion of the 
nasal chambers ; then held straight to inspect the inferior turbinal 
body and corresponding part of the septimi ; next the chin should 
be depressed that the floor may be examined and the patency of the 
inferior meatus ascertained. Finally the head should be rotated to 
and from the light the better to see the lateral boundaries of each 
nasal chamber. The posterior part of the nasal cavities can be 
explored by the finger passed behind the palate, or by a small 
mirror passed to the back of the throat (posterior rhinoscopy). For 
detecting necrosed bone the nasal probe may be used. 

Epistazis or bleeding from the nose is a symptom of many 
and various conditions. Thus — 1. In childhood it often appears 
to occur spontaneously from congestion of the mucous membrane, 
and is especially common in girls about the age of puberty. 2. In 
cerebral congestion it appears to give relief to the over-full vessels 
by the draining away of the blood by the emissary veins which 
run from the interior of the cranium to the nasal mucous membrane. 
3. Severe epistaxis is not uncommon in patients likely to suffer 
from apoplexy, the bleeding being of service in relieving the 
excessive pulse tension connected with granular kidney, cirrhosis 
of the liver, and heart disease. 4. It may also occur in scurvy, 
the worst forms of the acute specific fever, and in the hsemorrhagic 
diathesis. 5. It is common after blows or other iiyuries of the 
nose. 6. It may be a symptom of fracture of the base of the 
skull, of an angioma of the septum, of tuberculous ulceration, or 
of adenoid, fibrous, or malignant growths in the nose or naso- 
pharynx. 7. In many cases of recurrent epistaxis the bleeding 
appears to be of local origin, and occurs at a spot called the smt 
of election from an artery or vein on the anterior and lower end of 
the septum, just within the anterior nares. This spot may be 
recognized in the intervals between the bleeding by minute vessels 
radiating from it, and often by the presence of a dry crust 
covering a small ulcer. Every time the crust is disturbed or picked 
off a haemorrhage is liable to occur. Dryness of the nose induced by 
anaemia, by hard coughing, or by plethora especially predispose 
to the formation of this ulcer, and hence to epistaxis. Every case 
of recurring epistaxis, therefore, should be examined by the 
speculum. The symptoms are usually evident. The blood 
generally comes from one nostril, occasionally from both ; but it 
may pass through the posterior nares and be swallowed, and being 
afterwards vomited, simulate hacmatemesis ; or it may irritate the 
larynx, cause cough, and may then be mistaken for haemoptysis 
On looking into the mouth in such cases, however, the blood will 
be seen trickling down the back of the throat ; whilst it may also 
be apparent on examining the nose with a speculiun, and may be 
seen flowing from a small vessel when it comes from the * seat of 
election.' The treatment will depend upon the cause. Spontaneous 
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hsBinorrhages ocourring in childhood, except as the result of the 
hsemorrhagio diathesis, generally stop of their own accord, and 
require no special treatment beyond those remedies common in 
domestic use. When due to congestion and apparently salutary, 
the bleeding should not be too soon checked. When the bleeding 
occurs from the seat of election the application of boracic ointment 
and a nasal spray will often prevent a recurrence. If still bleeding 
a pellet of cotton-wool soaked in cocaine (20 %) applied to the 
bleeding spot for five minutes will often stop it j if not, the galvano- 
cautery point or a probe heated iu a spirit lamp will at once arrest 
the flow. Afterwards boracic ointment should be used till the part 
has healed. In cachectic subjects it is often difficult to control the 
hsemorrhage, and this is also sometimes the case in malignant growths 
and after certain operations and injuries. If rest on the back, ice to 
the nose, insufflations of antipyrine(10 °/o)» ^^ tannogallic acid, haze- 
line locally and internally, subcutaneous in j ections of ergotin (gr. ii j . ), 




Fio. 297.— Bellocq'B sound. 

do not arrest it, the nose should be plugged. The best method ot 
effecting this is by the rubber tampon bag. The nose is first 
cocainised and the bag well smeared with glycerine, inserted and 
then inflated. It should be left in situ for twenty-four hours or 
longer. If the haemorrhage is severe, the nose must be plugged 
more firmly by pushing in strips of iodoform gauze with nasal 
forceps against the index finger of the opposite hand in the naso- 
pharynx till the whole nose is filled. The end of the strip should 
be left out on the face and removed within twenty-four to forty- 
eight hours. The old method of plugging the posterior nares with 
Bellocq's sound (Fig. 297) is now seldom used. 

Oz»na is a term which has been used very loosely by authors. 
By some it has been applied to all diseases of the nose attended with 
a foul-smelling discharge, whilst by others it has been restricted 
to the foetid form of atrophic nasal catarrh. The term, therefore, 
as designating a disease, is misleading, and should be discontinued 
in this sense. For purposes of diagnosis it may be mentioned 
that it is a prominent symptom in the following aflections of the 
nose — 1, atrophic nasal catarrh ; 2, necrosis and caries, whether of 
syphilitic or other origin ; 3, tuberculous, syphilitic and lupoid 
ulceration of the mucous membrane ; 4, foreign bodies and 
rhinoliths in the nasal cavities ; 5, purulent catarrh of the 
antrum or one of the other accessory sinuses ; and 6, some forms 
of new growth. 
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ITasal catarrh, rhinitis, coryza, or iDflammatioD of the 
mucous membrane of the nose, may be acute or chronic. 

Acute catarrh, coryza, or cold in the head, will be foimd treated 
of in works on Medicine. 

Chronic nasal catarrh or rhinitis, also known as hypertrophic 
rhinitis, is most common in the young, especially in children. 
As exciting causes may be mentTon^ oft-repeated attacks of acute 
catarrh, adenoid vegetations in the vault of the {iharynx, enlarged 
tonsils, nasal stenosis, deflected septum. The simplest form is 
characteTTze3 by a thin mucous or muco-purulent discharge, and 
a congested appearance of the mucous membrane, but is un- 
attended with any thickening. If neglected, the mucous membrane, 
especially over the turbinated bones, where it is greatly swollen 
and congested, becomes hypertrophied and infiltrated with in- 
flammatory material ; while the glands are stimulated to excessive 



Fio. 298. — Hypertrophic nasal Fia. 299.— -Hypertrophy of the poeterior 

catarrh. ends of the inferior turbinated botiies, 

(St. Bartholomew's Hospital with adenoid vegetations in the vault 

Museum.) of the pharynx. 

secretion, and pour out a muco-purulent discharge. It is charac- 
terized by symptoms of nasal obstruction, viz., stuffiness or 
blocking of the nose, nasal tone of voice, constant need to blow 
the nose, a vacant expression of countenance acquired by keeping 
the mouth open, trickling of the discharge down the' pharynx and 
subsequent hawking of it up by coughing, and sometimes deafness 
from the spread of inflammation to the Eustachian tube. At 
times certain reflex phenomena are present, such as spasmodic 
cough and asthma. The alae of the nose often appear excoriated 
and thickened, owing to the irritation of the discharge, or when 
much obstruction exists pinched. The in ferior tu rbina ted bodie s 
are greatly enlarged. On posterior rhinoscopic examination 
granular pharyngitis is frequently discovered, with increase of the 
glandula r tissue of the vault of the pharynx ; whilst the hyper- 
troph ied "posterior ends of the inferior turbinated bodies may at 
times be seen almost completely blocking up the choanse in the 
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form of globular, irregularly -furrowed tumours {grvbioarm hyper- 
trophy) (Figs. 298, 299). Hypertrophic rhinitis is said by some, 
but without sufficient evidence I think, to pass, after it has lasted 
some years, into the atrophic variety. 

Atrophic rhmitiSf sometimes called dry or foetid catarrh, and by 
some wrongly termed ozcsna, is apparently due to the shrinking of 
inflammatory new formation infiltrating the tissues, and the con- 
sequent atrophy of the mucous membrane and the greater or less 
destruction of the glands. It is generally due to anaemia, but 
may be made worse by noxious vapours or dust. It is characterized 
by the nasal cavities appearing preternaturally large, so much so 
that in some cases the wall of the pharynx and Eustachian tube 
may be seen on looking through the nostril. The turbinated 
bodies appear decreased in size, and the mucous membrane is 
atrophied and paler than natiu^l and covered with hard yellowish- 
green adherent crusts. Generally, though not invariably, the 
disease is attended with a horrible fcetor, which is due to the 
decomposition of the discharge beneath the crusts, the discharge 
being secreted in too small quantities and too thick to allow of the 
throwing-o£f of the crusts. Ii^ some cases the disease extends into 
some of the sinuses communicating with the nose. In all forms 
an important point to remember is that ulceration does not occur. 

Treatment, — In the early stages much can be done in the way 
of treatment, and by perseverance a cure may be obtained. In the 
advanced atrophic variety relief from the distressing symptom of 
foetor only can be expected. In both forms the general health 
must be jtttended to. Thus, cod-liver oil or mdtine, and the 
syrup of the iodide or phosphate of iron, are indicated. Locally, 
m the simple and milder forms of the hypertrophic, the treatment 
consists in cleansing the parts and then applying astringents ; the 
cleansing may be accomplished by simply blowing the nose, or if 
this is not sufficient, a cleansing fluid must be used. There are 
many of these. One of the most useful is that known as DobelFs 
solution (sodfiB bicarb., sodce biborat., sodse chlor. aa gr. ij., gly- 
cerine 3j, carbolic acid gr.j., aquse ? j.), but peroxide of hydrogen is 
perhaps equally as good. The cleansing lotion should not be 
used, as is so frequently done, by Thudichum's nasal douche, as 
by its means the deeper recesses and upper portion of the 
nasal fossae cannot be reached, and not only may much harm 
be done to the mucous membrane of the nose, but inflamma- 
tion of the middle ear may be set up. The solution is best 
applied in the form of a coarse spray, either by che anterior 
or posterior nasal spray producer, but a common glass syringe 
may be used (Fig. 300). When thoroughly cleans^, astringent 
or sedative solutions — best in the form of sprays — should be 
applied, and of these may be mentioned tannic acid, sulpho-car- 
bolate and iodide of zinc, or menthol, eucalyptol (5ss. to B j-)» 
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terebene (gr. xx. to Jj.), cocaine or thymol (gr. x. to 5j.), 

dissolved in liquid petroleum, a better vehicle than water for 

intranasal medication. Astringents or iodoform may also be 

applied in the form of powders by the insufflator, or in the form 

of gelatine bougies. Where there is great hypertrophy, the 

hypertrophied tissues must be destroyed by 

the local application of chromic acid or the 

galvano-cautery ; or the ends of the inferior 

turbinated body if much enlarged may be 

removed by Jarvis* cold wire snare, by the 

punch forceps, by the galvanic ^raseur, or 

by the ring knife or spoke-shave. At times 

the whole of the turbinated body may be 

removed with advantage. If the septum is 

deflected, it must be straightened ; and if 

adenoid growths are present, they must be 

Fig. 300. — Spray pro- removed. In the atrophic form, little more 

ducer. A. Nozzle for an- y^ ^ ^y^ cleansing and disinfecting 

tenor nares; B. Nozzle ^, .. , , .. ^t i i- .? 

for posterior nares. ^^e cavities by lotions of carbolic acid, 

borax, aristo] (588. to 5j.), and the like; 

whilst the mucous membrane may be stimulated to secretion by 

the use of Gottstein's nasal tampons, or by the insufflation of 

sanguinaria, galanga, &c. Cubebs internally is often of service. 

Ttirbinal erection, i.e., transient and oft-recurring congestion 
of the turbinal bodies, is very conamon. The patient complains 
of intermittent attacks of obstruction to free nasal breathing, 
especially at night or on entering a hot room, and of an attending 
flow of a watery fluid from the nostrils. At times there is excessive 
sneezing. On examination the turbinals are seen enlarged, but 
the enlargement may be distinguished from hypertrophy by the 
turbinals dimpling when touched with a probe and becoming 
smaller when painted with cocaine. Turbinal erection is a 
common symptom in the condition known as Hay Fever. Touching 
the turbinals in two or three places with the galvano-cautery will 
generally effect a cure, and even in hay fever often gives great 
relief. 

Tuberoulous uloeration sometimes occurs. It may lead to 
necrosis of the bone, falling-in of the nose, and much deformity. 
Constitutional remedies, as cod-liver oil, must be given, and the 
parts cleansed by lotions, application of iodoform, lactic acid, (fee. 
When obstinate, scraping the part with a Volkmann's spoon, and 
removal of the dead bone, is the treatment indicated ; when 
limited to a turbinal bone, the turbinal should be removed; 
when limited to the septum, the nose should be laid open and the 
diseased part of the septiun cut out. 

XjUpuSy though far more common on the exterior of the nose, 
may sometimes be met with in the interior. It then generally 
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attacks the cartilage of the septum, leading to perforation. It is 
attended with a foetid discharge. The lupous patch is covered with 
broad, flattened, brownish scales or crusts, and surrounded with 
reddish tubercles. On the removal of the crusts the ulcerated 
surface is found soft and friable. Treatment, — Cod-liver oil, 
arsenic, and the complete destruction of the affected tissue by 
caustics, lactic acid, or by scraping, is the proper treatment. 

Syphilitio affeotions of the nose. In the early stages of 
syphilis, catarrhal inflammation and mucous tubercles are often 
met with, especially in infants, in whom they give rise to the 
obstructed and noisy respiration popularly known as snuffles. 
Later, extensive ulcerations, gummata followed by deep ulcers, 
necrosis or caries of the bones and cartilages, destruction of the 
septum with falling- in of the nose and perforation of the palate 
may occur, and when combined with destruction of the soft tissues 
and skin, are productive of great deformity. When a small portion 
of bone in the deeper recesses is necrosed, it may not always be 
easy to find, but may be suspected by the continuance of a muco- 
purulent discharge and the foetor so peculiar to dead bone, the 
presence of foul ulcers, the history or constitutional signs of 
syphilis, and the absence of signs of hypertrophic or atrophic 
catarrh. Often the bone may be struck on examination with the 
nasal probe. Treatment — Iodide of potassium should be given in 
large doses, combined, if necessary, with quinine or bark, and 
at times with mercury. Locally the parts should be cleansed and 
disinfected by the application of carbolic or other sprays, and when 
dead bone can be detected it should be removed, if loose, through 
the anterior nares or from behind the palate by forceps ; but some- 
times it may be necessary for obtaining a sufficient exposure to 
resort to the method of Rouge, or to cut through the upper lip 
and turn aside the ala of the nose. In congenital syphilis the 
administration of small doses of grey powder, followed by iodide 
of potassium and cod-liver oil, is productive of the most happy 
results. In the ulcerative form, iodide of potassium in large doses 
should be given. 

Bhinoliths or nose stones may occasionally form in the nose 
from the deposition of phosphate of lime and mucus upon either 
a foreign body which has become lodged in the nose, or a portion of 
hardened secretion. They give rise to inflammation, swelling of the 
mucous membrane, and a foetid discharge, and have been mistaken 
for osteomata and even for carcinomata. When detected they should 
be removed by forceps, or if too large for this, first broken by the 
nasal lithotrite. 

For the treatment of foreign bodies in the nose, see page 373. 

Polypi. — Three forms are described — the gelatinous, the fibrous, 
and the malignant 

1. GelaUnous or mucaw polypi most frequently spring from the 
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mucotis membnuie lipiDg the middle meatus, often forming a cluster 
around the anterior end of the middle turbinal body, rarely from 
the roof of the nares, and scarcely ever from the septum. They 
usually have a myxomatous structure, that is, they consist of 
delicate connective tissue infiltrated with large quantities of mucin 
containing round and stellate cells, and are covered with ciliated 
epithelium. They are usually multiple, sessile or pedunculated, 
and of an oval, pyriform, or lobulated shape. The usual symptoms 
are a feeling of stuffiness in one or both nostrils, worse in damp 
weather, a nasal tone of voice, and a mucous discharge. Certain 
reflex symptoms, such as asthma, cough, (fee., are also occasionally 
present. At times they are attended with partial or complete loss 
of smell (anosmia). On inspection, they appear as pinkish or 
greyish-white, s emi-translucent^ gelatinous, moveable bodies, soft 
and dimpling when touched with a probe. When high up, or far 
back in the nasal cavities, the speculum or rhinoscope may be 
necessaiy to detect them. With the rhinoscope I have often 
succeeded in detecting a polypus at the posterior nares that had 
been previously overlooked. When a polypus approaches the 
anterior nares it is liable through irritation as by the finger to 
become inflamed and granular, and of a pinkish colour or even 
black from heemorrhage into its substance, and its gelatinous 
appearance being lost, it may then be mistaken for a sarcoma 
unless care is taken to examine its remoter and unirritated portions. 
Nasal polypi are sometimes associated with polypi in the antrum 
and frontal sinuses. 

Diojgnosis, — The two conditions most likely to be mistaken for a 
polypus are a deflected septum and an enlarged turbinal. In a 
deflected septum the concavity may be seen on looking into the 
opposite nostril, and an enlarged turbinal is of a pinkish-red 
colour and attached to the outer wall of the nose. A naso- 
pharyngeal fibroma and a malignant growth might also be mistaken 
for a gelatinous polypus, but may be distinguished by the frequent 
heemorrhages to which they give rise, by the naso-pharyngeal fibroma 
being felt behind the palate, and by the fungating bluish-red 
appearance of the malignant growth. 

Treatment, — Gelatinous polypi are best removed by the galvano- 
cautery snare, as this is attended with less pain and with practically 
no haemorrhage. The parts should be previously anaesthetised with 
a 20 per cent, solution of cocaine applied on a pledget of cotton- 
wool, and after the removal of the polypi the surface from which 
they sprang should be touched with the galvauo-cautery point to 
prevent a recurrence. If the cautery is not at hand, the polypi 
may be removed by. the .cold wire snare or be twistgd off by the 
ordinary polypus forceps. When they project into the naso- 
pharynx, they may be removed, either with the galvano-cautery 
loop passed through the nose or by suitable forceps introduced 
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behind the palate. A snuff of tannic acid, used subsequently to 
their removal, is said to prevent recurrence, but is not really of 
much service. 

2. Fibrous polypi actually arising from the interior of the nasal 
cavities are very rare. Those commonly met with usually spring 
from the basilar process of the occipital bone or body of the 
sphenoid, that is, from the roof of the naso-pharynx, and then 
ought properly to be called naso-pharyngeal, as it is only after they 
have attained some size that they encroach upon the nasal cavities. 
They consist of fibrous tissue not infrequently mixed with spindle 
cells, and often contain large thin-walled blood-vessels, which give 
them an almost cavernous structure {fibro-ungiomata). The mucous 
membrane covering them is also very vascular. They may be 
sessile or broadly pedunculated. As they increase in size, they 
invade and displace the surrounding bones, making their way into 
the nasal cavities and into the pharynx, and projecting below the 
palate and even into the interior of the skull. They are usually 
met with iu young adult life. The symptoms are obstruction of one 
or both nostrils, a mucous and often foul-smelling discharge, 
repeated attacks of heemorrhage, deafness, obstruction to breathing 
and sometimes to swallowing, and in the later periods of the growth 
the char acteristic deformity of the facial bones known as frog-face. 
They may be seen on looking into the nostril from the front, or by 
the rhinoscopic mirror from the back, or may be felt by the finder 
behind the soft palate. If not removed, they may end fatally from 
haemorrhage. They have been said to show a tendency to undergo 
atrophy as the patient gets older, but there appears to be little 
evidence that this statement is founded on fact. Treatment — The 
removal of these growths is attended with profuse hcemorrhage. It 
is safer therefore to fully expose them by a preliminary operation. If 
chiefly confined to the naso-pharynx, the soft palate should be split, 
and the two halves held aside by silk ligature, whilst if more room 
is required part of the hard palate may be cut away after reflecting 
the muco-perioeteum {Nilaton^s operation), I have employed this 
method in several cases and found that it gives an excellent ex- 
posure of the growth. When encroaching chiefly on the nose, a 
good exposure may be obtained by dividing the lip in the middle 
line, and turning it to one side with the ala of the nose ; or if more 
room is required, the superior maxilla may be removed. Rouge's 
operation of turning up the upper lip and the cartilaginous portion 
of the nose after division of the septum, and the operation of 
Langenbeck of turning the maxillary bone outwards on the cheek, 
and then replacing it after removal of the growth, have their 
advocates. My experience of these last-mentioned procedures is 
not very favourable. The exposure obtained by the former is no 
better than that gained by turning back the fda ; and the shock 
and htemorrhage attending the latter renders it very dangerous. 

W. 8 8 
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Many other methods and modifications of the above have been 
proposed, but for an account of these a larger work on surgery 
must be consulted. Having well exposed the growth it should be 
rapidly gouged away with the raspatory, or it may be removed 
with the ^raseur or cutting forceps, and the base destroyed by the 
actual or galvano-cautery. The naso-pharynx may then be plugged 
with iodoform gauze, the ends of the strips being brought out 
through the nose, and removed through this passage after twenty- 
four hours. At the end of the operation the palate should be 
united, the lip sutured or the parts replaced, according to which 
method of exposure has been practised. 

3. Malignant polypi, — Sarcomatous and cancerous tumours may 
arise both in the nasal cavities and naso-pharynx, and then oonsti- 
tute what are called malignant polypi. They give rise to symptoms 
similar to those of the fibrous polypi already described, but their 
growth is more rapid, and they quickly infiltrate surrounding parts 
and involve the neighbouring glands. They may occur both in the 
young and in the old. If a small piece can be removed, the micro- 
scope will reveal its nature. Treatment, — When the growth can be 
got completely away, early and free extirpation by one of the 
methods above described is the only treatment. 

Diseases of the septum nasi — HoBmatomata or blood-tumours 
are occasionally met with as the result of iiyury. The blood is 
extravasated between the cartilage and the soft tissues, generally 
on both sides of the septum, causing in both nostrils a fluctuating 
circumscribed swelling which may be readily distinguished from 
abscess by its coming on^ immediately after the injury and by the 
absence of signs of inflammation. It should not be opened unless 
it suppurates, as the blood will become slowly absorbed. It 
sometimes appears to be associated with fracture of the septum. 

Abscesses of the septum are not very common. They may be due 
to injury or the breaking down of a gumma or hasmatoma, but 
occasionally occur without any apparent cause. When acute they 
may lead to perforation of the septum. The parts are hot, red, and 
swollen, and fluctuation may soon be detected. A free and early 
incision should be made. 

Gummata of tlie septum occasionally form beneath the perichon- 
drium in the course of syphilis. They are readily dispersed with 
iodide of potassium^ but if neglected ulceration ensues and may lead 
to necrosis and perforation of the septum and to destruction of 
the bones which may sometimes be so extensive as to cause falling 
in of the bridge of the nose. The ulcers are characteristic, being 
deeply excavated, foul, covered by greenish-black sloughs, and 
surrounded by a bright shining areola of inflammation. 

Tubercle of the septum occurs in two forms — the hyperplastic and the 
uleeratim. In the former a small, readily bleeding, red swelling is 
seen ; in the latter a shallow, yellowish-grey ulcer. Both forms are 



Digitized by 



Google 



DISEASES OF THE SEPTUM NASI. 



627 



usually situated near the anterior part of the septum and are nearly 
always associated with tubercle in other parte of the respiratory 
tract. Removal by excision, scraping, or the application of lactic 
acid is the best local treatment. 

Perforating ulcer of the septum, — A small ulcer due neither to 



Fio. 801. — Author's forceps for 
straighteDing nasal septum. 



Fio. 302. — Retentive apparatus 
for deflected septum. 



tubercle nor to syphilis is sometimes met with near the anterior end 
of the septum just within the nostril. It runs a very chronic 
course and finally perforates the septum, leaving a small circular 
aperture with smooth healthy margins. 




Fio. 303.— Nasal plugs. 



Fio. 304.— Hollow nasal plugs. 



Deflection of the septum to one or other side may occur as the 
result of an injury, or as a congenital malformation. It appears as 
a swelling projecting into and obstructing one of the nasal cavities, 
whilst in the other cavity a corresponding depression is seen. The 





Fio. 305.— Author's nasal 
mask. 



Fio. 306. — Author's fixation-cap 
and nasal truss. 



inferior turbinal body on the side of the concavity is often much 
hypertrophied. The deflection is generally attended with some 
lateral deviation or even depression of the lateral cartilages, and 
frequently gives rise to chronic nasal catarrh, deafness, and to many 
distressing symptoms, such as frontal headache, nasal tone of 

882 
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voice, passage of mucus into the pharynx, <fec. Treatment. — The 
septum may generally be forcibly straightened by the forceps shown^ 
in Fig. 301, and then retained in position for the first few days, 
while the parts are becoming consolidated, by the retentive 
apparatus shown in Fig. 302, and subsequently by ivory or vulcanite 
plugs (Fig. 303). I have found hollow plugs (Fig.304 ) useful in 
that they do not so completely obstruct nasal respiration. In some 
instances portions of the prominent septum may be removed by the 
nasal saw with advantage. Where the lateral cartilages and nasal 
bones are deviated they can generally be straightened, even after 



Pio. 307. — The naso-pharynx, pharynx and oesophagus opened from behind to 
show adenoid vegetations in the rault of the naso-phurynx. (St. Bartholomew's 
Hospitil Museum, No. 1806 c.) 

many years have elapsed since the injury. Great force, however, 
is required, and care must be taken, by properly padding the 
forceps, not to injure the soft parts. When the cartilages are 
depressed something can be done to rectify the broadened and 
flattened nose by subcutaneous osteotomy and wiring of the 
cartilages. One of the best forms of retentive apparatus then is, 
perhaps, the mask shown in the accompanying diagram (Fig. 305), 
since by its means a fixed point is secured to work from. As the 
mask, however, is irksome to some patients I have more recently, for 
suitable cases, employed the nasal cap and truss depicted in Fig. 306. 
Tumours of the septum. — FibrotLs^ cartilaginous and osseous tumours^ 
though rare, occasionally occur, and can be readily diagnosed from 
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a deflection of the septum, by their hard and resisting nature and 
the absence of a corresponding depression in the opposite nostril. 
Their removal is the proper treatment 

AngiomatcL, or arterial nasvt, are very rare. They are attended 
with severe haemorrhages and bleed profusely if touched. Great 
care is therefore necessary in their removal, which should be done 
with the cold or galvano-cautery snare. Sarcomata and carctno- 
mata are also met with as rapidly growing and readily bleeding 
tumours attended by frequent epistaxis. They should be freely 
exposed and cut away if not too extensive. 

Adenoid vegetations in the vault of the pharynx are very 



^^ 



Fio. 808. — Meyer's ring knife. 



common in childhood. They are produced by the hypertrophy of 
the adenoid tissue which is so abundant in this situation, especially 
in the posterior wall of the pharynx, where it forms a mass known as 
the pharyngeal or Luschha^a tonsil. They are frequently met with 
in connection with enlargement of the tonsils, granular pharyngitis, 
and nasal catarrh, and if neglected may set up otitis media and 
incurable deafness. The chief symptoms to which they give rise 
are deafness, obstruction to nasal respiration, snoring, a nasal or 
* dead * tone of voice, and a vacant expression of countenance from 
the child breathing with the mouth half open. To the finger 
behind the palate they feel soft, pulpy, and velvety, whilst in the 




Fio. 309. — Aathor's modiBcation of Loewenberg's forceps for removing 
adenoid Tegetations. 

mirror they appear as pink or reddish, sessile or pedunculated 
masses more or less obscuring the posterior nares (Figs. 299 and 
307). The treatment consists in removing them, which may be 
done in several ways. The softer ones may be scraped away with 
the nail of the finger behind the palate; those about the Eustachian 
tubes and side of the pharynx are best extirpated by Meyer's ring 
knife (Fig. 308) introduced through the nose; and the larger ones, 
which are situated on the roof and back of the pharynx, by 
Loewenberg's forceps (Fig. 309) and Gottstein's curette passed 
behind the palate. The pharyngeal tonsil which is usually 
hypertrophied in connection with adenoid growths can be readily 
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removed by these forceps. Ether, or ether followed by chloroform, 
should be given ; gas does not afford sufficient time for thorough 
removal. I have had to repeat the operation when gas has been 
employed by others. The anaesthetic should be given in very 
small quantities, and never be pushed beyond the 'pin-point pupil.' 
Some surgeons recommend the hanging-head position, but this 
interferes with the complete removal of the growths. I always 
myself have the head on its side, so that the blood may run into 
the cavity of the cheek, whence it can be readily sponged away. 
No after-treatment, beyond insisting that the child should be 
trained to breathe through the nose, is usually required ; but the 
mouth may usefully be kept closed at night by a four-tailed 
bandage. I never employ the syringe, as I believe it is one of the 
chief causes of the middle-ear trouble which sometimes occurs 
after the removal of these growths. As a precaution against cold, 
the patient should be confined to his bed or room for a few days. 
The antrum and the frontal, ethmoidal and sphenoidal 
sinuses may be the seat of purulent catarrh. The catarrh may 
be due to simple extension from the nose or the presence of mucous 
polypi, or to the irritation of a carious tooth fang. The most 
characteristic sign is a_unilateral discharge of pale yellow pus. 
This in the absence of a foreign body or rhinolith, necrosed bone, 
or syphilitic ulceration, is almost pathognomonic of catarrh of one 
of these sinuses. In catarrh of the antrum the discharge is nearly 
always intermittent, and after a period of retention is often foetid. 
The pus usually flows antei-iorly from beneath the middle turbinal, 
and^ more freely when the head is depressed or_ laid on the 
opposite side. Some pain or tenderness may be elicited by 
pressing on the cheek or on tapping a tooth, but often there is 
neither pain nor tenderness. On percussion there may be marked 
dulness, and on placing an electric lamp in the mouth the affected 
cheek lights up less brilliantly than the other, but an exploratory 
puncture through the canine fossa, an empty tooth socket, or 
beneath the inferior turbinal may be necessary to settle the 
diagnosis. In catarrh of the other sinuses the flow of pus is more 
or less continuous, and is promoted by the erect position. It may 
or may not be foetid. WhelTit comes from the fronted or anterior 
ethmoidal cells it flows anteriorly, also from beneath the middle 
turbinal ; when from the posterior ethmoidal or sphenoidal cells 
either posteriorly or anteriorly, and then over the middle turbinal. 
There is usually deep-seated pain at the back of the nose in 
posterior ethmoidal and sphenoidal trouble, pain in the orbit and 
forehead in anterior ethmoidal and frontal. Exophthalmos points 
to ethmoidal or sphenoidal mischief; ptosis, strabismus and sudden 
blindness to sphenoidal. Treatm^ent — Sprays such as those 
mentioned at page 300 should flrst be used to subdue the nasal 
catarrh. If the discharge still continues an attempt may be made 
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to wash out the antrum or frontal sinus through the nares by the 
antral or frontal catheter, as the case may be, or, if this fails, they 
should be opened externally and drained. The antrum may be 
opened and washed out through the nares, the front wall or the 
alveolus of a tooth. Where the teeth are sound I prefer to open 
the antrum through the canine fossa, but if a tooth is absent or 
carious I then perforate through the alveolus after first extracting 
any carious stump. A tube should be left in the opening to 
prevent premature closing, and the antrum washed out daily with 
boric acid lotion and subsequently with sulphate of zinc. If this 
does not cure the catarrh, the opening should be enlarged and the 
granular or polypoid surface of the lining membrane should be 
scraped away. The frontal sinuses may be opened by the trephine 



Pio. 810. — Method of draining frontal sinuses by a tnbe passed through the 
infundibulum into middle meatus. 

through their front wall, the incision being made under cover of 
the eyebrow, and washed or scraped out and an attempt made to 
restore the passage, if blocked, into the nose by means of a probo 
or perforator. A tube may then be passed down the passage into 
the nose and the skin wound closed by sutures (Fig. 310) or the 
sinus packed with gauze. The sphenoidal or ethmoidal sinuses 
may be drained by cautiously curetting through the nose, or in 
the case of the anterior ethmoidal by a careful incision at the inner 
angle of the orbit. 

Rhinoscleroma is a very rare disease. It has been met with 
chiefly in Russia, Austria, and Central America. It depends upon 
the presence of the rhinoscleroma bacillus and is characterized by 
the formation of smooth, hard, dense, plate-like or nodular masses 
of tissue beneath the mucous membrane and skin. It usually 
begins in the interior of the nose and spreads forwards to the upper 
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lip or backwards into the pharynx and may lead to complete stenoeU 
of the nasal cavities and great external deformity. The stony 
hardness, rigidity, slow growth and absence of pain, inflammation 
and ulceration make it quite unlike any other disease. Treatment, — 
In the early stages the growth should be freely excised ; later 
something may be done to restore nasal breathing by cutting 
portions away or by burning a passage with the cautery. Injections 
of a glycerine extract of the rhinoscleroma bacillus are said to have 
been attended with some success. 



DISEASES OF THE PHARYNX AND (ESOPHAGUS. 

Pharyngitis, or inflammation of the pharynx, is commonly of 
the catarrhal variety (aaite and chronic pharyngitu) but it may 
fall chiefly on the glands of the pharynx {follicular or granular 
pharyngitis), or more rarely, may spread deeply and end in suppura- 
tion {phlegmonous pharyngitis). At times it is attended with 
deficient secretion and atrophy of the mucous membrane {pharyn- 
gitis sicca), and occasionally assumes an erysipelaUms character, 
and is then generally associated with erysipelas of the face. Here 
a few words only can be said on the phlegmonous form, which, 
perhaps, more commonly comes under the care of the general 
surgeon. It is usually the result of a streptococcal or mixed 
infection, and sometimes follows an injury. The pharynx is 
intensely red and swollen, the neck often brawny and oedematous 
{Ludtdg^s angina), swallowing is difficult or impossible, respiration 
is laboured, and death may occur in a few days from sudden spasm 
of^the glottis, or from exhaustion and blood-poisoning. The 
treaihient consists in inhalations of steam impregnated with 
carbolic acid j free incisions if pus forms in accessible situations ; 
the administration of fluid nourishment and stimulants, in the 
form of enemata if the patient is unable to swallow; and the 
performance of instant tracheotomy if ODdematous laryngitis 
supervenes. If streptococci are found in bacterial examination, 
the injection of the anti-sti*eptococcus serum may be expected to 
do good. 

Uloeration generally occurs in connection with like ulceration 
of the palate, fauces, and tonsils. (See Tonsils,) Here it need only 
be said that the healing of the ulcers, especially those of the tertiary 
syphilitic variety, is sometimes productive of great deformity. Thus, 
1, the soft palate may become glued to the back of the pharynx ; 
or 2, to the base of the tongue ; and 3, the lower part of the 
pharynx may be narrowed just above the entrance to the larynx, 
rendering deglutition diflicult, and subjecting the patient to the 
risk of suffocation from the lodgment of food at the constricted 
part. Treatment. — Adhesions between the palate and pharynx 
should be carefully divided and re-adhesion prevented by the 
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use of plugs. When coutraction or stenosis of the lower pharynx 
has occurred, the cicatricial bands should be divided in a backward 
direction with a guarded knife and recontraction prevented by the 
daily passage of a bougie. I have found a Kicord's urethrotome 
answer admirably for making the division. If the introduction of 
instruments causes much spasm, tracheotomy should be previously 
performed. 



Fig. 311. — Postpharyiigoal abscess, a. Abscess cavity, b. (Esophagus. 
G. Entrance to larynx. (St. Bartholomew's Hospital Maseum.) 

Postpharyngeal absoess (Fig. 311) is a collection of pus in 
the loose cellular tissue behind the pharynx. It is generally 
chroni c, and due to disease of the cervical vertebrae in children, 
or more rarely of t he mastoid or base of the skull ; but it may be 
acute, and is then usually the result of an injury, as swallowing 
acids or the impaction of a foreign body, or of the exanthemata, 
phlegmonous pharyngitis, &c. It sometimes occurs without 
apparent cause ; there is then often a history of syphilis or of 
tubercle. In the latter instance it is probably due to the 
breaking down of the prevertebral lymphatic glands. It may break 
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into the pharynx, or at the side of the neck ; or even make its 
way into the mediastinum. SympUnns, — Pain, difficulty in opening 
the mouth, obstructed deglutition and respiration, the presence of 
a fluctuating swelling at the back of the throat, and more or less 
swelling about the angle of the jaw. When the abscess is acute, 
there is commonly some febrile disturbance. Treatment, — When 
it depends upon disease of the spine the abscess should be opened 
through the side of the neck behind the stemo-mastoid and treated 
1 ike other tuberculous collections. In other cases a vertical incision 
should be made in the middle line through the posterior pharyn- 
« geal wall with a properly guarded knife, the swelling having 

been previously punctured with a long exploring trocar and 
cannula, so as to relieve tensiou by letting some of the pus 
escape. If opened under an anaesthetic, the head should be in the 
hanging position or should be turned rapidly to the side to allow 
the escape of pus through the mouth, as suffocation has occurred 
through a sudden gush into the air-passages. 

Tumours of the pharynx are rare, though all varieties may 
occur. When arising in the loose cellular tissue behind the 
pharynx, the more common situation, they are spoken of as 
postphaiyngeal tumours. The softer varieties of sarcoma closely 
simulate abscess, but the absence of fluctuation, and of pus on 
puncture will settle the diagnosis. Epitheliomata in the pharynx 
whilst still quite small often give rise to great enlargement of the 
glands in the neck. Innocent growths, when small and unattached 
to the vertebne, may be enucleated through a vertical incision 
over them. The malignant, as a rule, should be left alone. 

Pouches of the oosophagus are occasionally met with. They 

nearly always arise from the back of the tube and at its junction 

^{{^4}inu\ with the pharynx, and as they increase in size, bulge in the neck 

e fU^vi^^ o^ ^^^ ^^ ^^b sides of the cricoid cartilage. The symptoms to 

34a^vm4'. which they give rise are regurgitation of undigested food some 

A. OL Qirffif' ^^^rs after it has been taken, and difficulty in swallowing, but no 

A wasting or loss of weight for many years, indeed not imtil the last 

^*^ **^^yt stages of the disease. A bougie or sound can at times be passed 

/v4^L(H ^°^ ^^® pouch from the mouth, a resistance being then met with 

>• ^^ about nine inches from the upper incisor teeth. A second bougie 

may then also at times be got past the pouch into the stomach. 

At times the pouch can be felt in the neck, and food can be 

squeezed out of it into the cesophagus, the pouch becoming 

flaccid. The treatment consists in removing the pouch through an 

incision in the neck behind the stemo>mastoid, closing the wound 

in the oesophagus with sutures, and plugging the superficial wound. 

Stricture of the OBsophag^u may be due to spasm of the 
muscular fibres (spasmodic stricture)^ to cicatricial contraction 
{fibrous stricture)^ or to epitheliomatous or other malignant 
growths of its walls {malignant stricture). Further, stricture may 
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be simulated by compression of the oesophagus ft'om without as by 
an aneurysm, enlarged thyroid gland, post-cesophageal abscess, or 
mediastinal tumour ; or by a foreign body impacted in the tube, 
disease at the back of the larynx, &c. 

SpcLtmodic stricture or gpasm </ the oesophagus generally occurs 
in young hysterical women. The patient may be quite unable to 
swallow, and a bougie, perhaps, will not pass, or only after gentle ^w..^^ 

pressure has been kept up for some time. The diagnosis from A^'f^ O^nxii 
other forms of obstruction will then rest on the obstruction J^frf^^fr 
existing only at times ; on the age and sex of the patient — cM ♦^ ^ 
ossophageal cancer being exceedingly rare in a woman ; the jjgj, ^t^ ^ 
presence of other signs of hysteria ; but chiefly on the fact that, ^^^ JU^ kmMu 
under an aneesthetic, the bougie, which could not previously be ymrK. ^ c-'^' 



Flo. 312. — Fibrous strictare of Fio. 313. — Maliguant strictore 

cesophagus at region of cricoid of oesophagus at entrance of 

cartilage. (St. Bartholomew's stomach. (St Bartholomew's 

Hofipital Museum.) Hospital Museum.) 

passed, or only with difficulty, slips down easily into the stomach. 
The treatment should consist in the administration of anti-hysterical 
remedies ; whilst the patient may be persuaded that the bougie has 
cleared the passage. 

Fibrous stricture is generally due to cicatricial contraction follow- 
ing any injury, as swallowing boiling water or corrosive fluids, or 
the impaction of a foreign body. More rarely it results from the 
healing of a syphilitic ulcer. At times it is congenital, and is then 
situated opposite the bifurcation of the trachea. Indeed, some 
children are bom not only with a constriction, but with a fistulous 
communication with the trachea at this spot. Sometimes no cause 
can be discovered. It may exist at any part of the tube, but is 
most common in the upper half (Fig. 312). It is much rarer 
than the malignant form, but is liable to become malignant when 
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it has existed for some time. As the result of the constriction, 
the tube above the stricture becomes dilated and the muscular coat 
hypertrophied. The dilatation may be general or pouch-like, in 
the latter case consisting either of a dilatation of all the coats, or 
of a hernia of the mucous membrane through the muscular fibres. 

Mcdignant stricture is generally epitheliomatous, and nearly 
always occurs in men. It may be met with at any part of the 
oesophagus, but is most common opposite J he_crJcoid_cartilagey 
at the bifurcation of the trachea, and at the cardiac end of the 
stomach (Fig. 313), situations at which normally slight obstruc- 
tion to a bolus of food larger than usual exists, and at which 
'developmental processes are complicated, and where, therefore, 
errors of nutrition are more likely to occur.' Thus, at the cardiac 
orifice the epithelium changes its character; and where the 
oosophagus is crossed by the left bronchus, the food and air 
passages were originally one. Epithelioma may begin as a distinct 
cauliflower-like excrescence springing from one side of the tube ; 
or as a nodular induration of the mucous membrane involving 
ring-like the whole calibre of the oesophagus. It gradually 
encroaches upon the lumen of the tube, causing more or less 
complete obstruction. The growth sooner or later ulcerates, and 
invades the surrounding tissues, the mediastinum, pleura and 
glands ; and sinuses may form between the oesophagus and the 
trachea or left bronchus, or open externally when the disease is 
high up in the neck. The patient, if he does not die of starva- 
tion, succumbs to pain or exhaustion, or to haemorrhage from the 
laying open of a large vessel, or to abductor paralysis or to pleurisy 
or pneumonia. 

The symptomsy common to both the fibrous and malignant stric- 
ture, are — 1, increasing difficulty of swallowing, first of solids, then 
of liquids, and finally inability to swallow either ; 2, a feeling of 
obstruction, generally referred to the top of the sternum ; 3, regur- 
gitation of food after it has been swallowed for a short time (where 
the stricture is low down or pouch-like dilatations have formed) ; 
4, a trickling sound on auscultation between the shoulders whilst 
the "patient is swallowing fluid ; and 5, progressive wasting 
and loss of strength. The diagnosis, however, can only be made 
with certainty, and the situation of the stricture ascertained, by 
the passage of a bougie. But before attempting to pass a bougie, 
a careful examination of the chest should be made for the purpose 
of excluding aneurysm as a cause of the symptoms, lest such 
should be ruptured, as has before now happened. The diagnosis 
of the malignant from the fibrous stricture will rest on the 
advanced age of the patient, the absence of any discoverable 
injury, the presence of blood or foul-smelling discharge on the 
end of the bougie, a sensation of passing over an ulcerated 
surface, and the presence of enlarged glands in the neck cr of an 
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indurated mass in the situation of the tube when the stricture 
occurs in the neck. A mass of large glands in the lower part of 
the neck in an old man should always arouse a suspicion of 
malignant disease of the oesophagus. 

Treatment — In the flbrotu form the stricture should be gradually 
dilated by bougies, a bougie being passed twice a week, and the 
patient fed in the intervals with concentrated liquid food. When 
the stricture is very tight great care must be taken lest the 
bougie perforate a pouch above the stricture. When the 
smallest sized bougie will not pass, a long catgut bougie may 
sometimes be insinuated by telling the patient to swallow whilst 
the catgut is pushed on, and over this a larger catheter, open at the 
end, may then be passed. When the stricture is very resilient its 
division posteriorly in the middle line may be called for {internal 
ce9ophagotomy\ but it is a risky procedure, and should only be 
done when the stricture is in the upper part of the oesophagus. 
When the stricture is impermeable even to catgut, especially when 
it b near the lower end of the tube, gastrotomy may be done and 
an endeavour made to pass a bougie upwards. This will often be 
successful, as there is no pouch below the stricture in which the 
end of the bougie can become engaged. The stricture oaay be in 
this way rapidly dilated with bougies, or a bougie may be passed 
up into the mouth, a piece of string attached to its end and drawn 
with the bougie out through the stomach wound. By see-sawing 
on the ends of the string the (Bsophagal stricture can be readily 
divided. Failing to dilate or divide the stricture, the stomach 
wound may be left open and the patient fed through the gastric 
fistula. The rest thus given to the parts may enable the stricture 
to be successfully dilated on a subsequent occasion. When the 
stricture is situated at the cardiac end, and a well-directed trial 
at dilatation has failed, gastrotomy may be performed, and the 
stricture forcibly dilated by the finger from the interior of the 
stomach. If the stricture cannot be dilated by any of the means 
above mentioned a permanent gastric fistula must be established. 

In malignant stricture dilatation by bougies or tubes, in the way 
recommended in fibrous stricture, must not be attempted, as the 
walls of the oesophagus are so softened by the ulceration and 
disease that great danger of perforation and extravasation into the 
mediastinum or pleura would be incurred. The oesophagus should 
be given as much rest as possible by eliminating all irritating sub- 
stances from the diet. The patient should be fed on strong soups, 
minced meat, milk as long as he can swallow, cocaine and morphia 
lozenges being given to him to suck before each meal to reduce 
the spasm. Iodide of potassium in small doses may also be 
administered for a like purpose for a little while. Opium also 
relieves spasm and pain, and may be given, first at night and 
then during the day in increasing doses. If an attack of extra 
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difficulty in swallowing comes on, the OBSophagus may be put to 
rest for a few days by resorting to nutrient enemata. In some 
cases where the cancer is well below the larynx a Symond^' tube 
(Fig. 314) may be passed through the stricture by means of a 
suitable dilator, and left in situ attached by a strong string which 
is secured to the cheek or ear by strapping. Care must be taken 
that the patient does not swallow the string. Should this 
accident happen during the treatment, an attempt may be made 
to recover the tube by forceps, <&c., or this failing, to push it into 
the stomach whence it may pass onwards or be removed by 
gastrotomy. Excellent results have followed the use of these 



Pio. 314. — Method of placing a Symonds' tube in an cesophagal strictai'e. 

tubes; patients have regained flesh, have fairly enjoyed life for 
some months, and have then died in comparative ease. On the 
other hand, the tube sometimes causes so much irritation that 
it cannot be borne. When a tube caunot be passed, or is not 
tolerated, gastrostomy may be performed, or the oesophagus, if the 
disease is high in the neck, may be opened below the stricture. 
If gastrostomy is to be of service, it should be undertaken before 
the patient has been so reduced by semi-starvation that he has 
not strength to bear the operation. G^^sophagotoray is practically 
of no service, since the cancer soon invades the wound and the 
last state of the patient is worse than the first. 

Qastrostomy is the operation of establishing a fistulous opening 
into the stomach for the purpose of feeding the patient in stricture 
of the oesophagus. The operation till recently was usually performed 
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in two stages. In the first stage, the abdomen was opened, and 
the stomach secured by sutures to the abdominal parietes; in 
the second, which was not performed till from four to six days after 
the fifst, the stomach, which by this time had become adherent to 
the abdominal parietes, was punctured, and a tube introduced. 
Now, however, the stomach is generally opened at once in order 
that feeding may be begun before the patient is too far exhausted, 
but the technique employed is such that a valvular aperture is 
obtained. In the old direct opening regurgitation was constant 
and set up troublesome eczema, whilst the mucous membrane was « 
liable to prolapse. Various external incisions are employed ; the 
following I have found as good as any : — an oblique incision 
(Fig. 349, E, and Fig. 316) between two and three inches long, is 
made about an inch below, and parallel with the left costal carti- 
lages, beginning about an inch and a half from the middle line. 
The sheath of the rectus is next opened, the fibres of the muscle 
separated, not cut, the posterior layer of the sheath divided, and 
the peritoneu 3 fibres of the 



Fio. 815. — How8e*8 method of satore in gastrostomy. 

rectus subsequently play the part of a sphincter to the opening if 
this is made, as in the older methods, directly into the stomach. 
All bleeding having been stopped, the peritoneal cavity is opened 
and the stomach sought below the left lobe of the liver and drawn 
into the wound. It may be distinguished from the transverse 
colon by its thick, smooth, and pinkish-red coat and the absence 
of appendices epiploicso and the distinct muscular bands. The 
susbequent steps of the operation will now differ according to the 
method employed. 1. Howse^s method by two stages, — Two loops 
of silk are passed through the peritoneal and muscular coat for 
the purpose of securing a good hold of the stomach whilst the 
sutures are being introduced, and also for the purpose of steadying 
it during the subsequent operation of opening it and thus pre- 
venting the risk of the adhesions being broken down. The 
stomach, as near the cardiac end as possible, is now stitched to 
the parietes by a double ring of sutures, so as to ensure a good 
inch of the stomach- wall (that between the outer and inner ring of 
sutures) being in contact with the parietal peritoneum (Fig. 315). 
The outer ring of sutures is passed first, by carrying the needle. 
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armed with a silk suture, through the serous and muscular coat of 
the stomach and the aVjdominal parietes, a good inch from the 
edge of the wound. The inner ring of sutures are then passed 
through the serous and muscular coat of the stomach and the skin 
and peritoneum of the parietes, and tied. The wound is dressed 
antiseptically. At the end of from four to six days the stomach 
will generally be found adherent, and should then be punctured 
with a long sharp tenotomy knife, while it is drawn well forwards 



FlO. 316.-~Franka* method of Pio. 317.— Franks' method of 

gastrostomy. gastrostomy. 

by the silk ligatures left in for the purpose. A No. 6 or 8 English 
catheter is passed through the puncture, and the wound again 
dressed antiseptically, the catheter projecting through the antiseptic 
dressings. At first only teaspoonfuls at a time of fluid nourish- 
ment should be given ; later a tube may be passed at meals, and 
minced food introduced. 2. Franks* method. — A conical portion of 
the stomach is drawn into the wound (Fig. 316, s) and the base of 
the cone is fixed to the parietal peritoneum by suture so as to cut 
off the peritoneal cavity. A second incision three quarters of an 
inch in length is next made above the rib-margins through the 
skin only. The bridge of skin 'between the two incisions is 
undermined,' and the apex of the stomach pulled under it and out 
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of the second wound. The stomach is at once opened and stitched 
to the skin and the first wound closed. In this way a valvular 
opening is obtained, and the patient can be fed at once. I have 
employed this method and can speak well of it, but it is somewhat 
difficult to drag the stomach, if much contracted, under the bridge 
into the second wound. 3. WitzeVs method is useful when the 
stomach is small and contracted and cannot be drawn into the 
wound. Witzel makes a small opening into it just sufficient to 
admit a rubber tube about the size of a No. 8 catheter (Fig. 318). 
Two vertical folds of the stomach are next secured by a number 
of Lembert sutures well over the tube for a distance of about two 
inches ; the gastric end of the tube is thus buried so as to prevent 



Fia. 318.— Witzel's method of gastrostomy. Fio. 319.— Witzel's method of 

(After Meyer.) gastrostomy. (After Meyer.) 

any regurgitation backwards or sideways (Fig. 319); the distal 
end of the tube is then brought out through the upper part of the 
wound in the parietes to which the stomach is firmly fixed by 
sutures ; the rest of the wound is then closed (Fig. 320). Here 
also a valvular passage is made through the coats of the stomach 
and the patient can be fed through the tube at once. 4. Kader 
and Senn's method consists in drawing a cone of the anterior wall 
of the stomach into the wound, fixing a tube through a hole made 
in the apex, and then inverting the apex into the interior of the 
cone. The opening into the stomach will thus be situated at the 
bottom of the funnel formed by the inversion of the apex of the 
cone. The tube is fixed by a purse-string suture running in and 
out the stomach walls, and the inversion of the cone maintained 
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by a second suture inserted in a similar way. The stomach is 
then sutured to the peritoneum only, so as to allow of freer nK)ve- 
ment. If it is much contracted and cannot be drawn into the 



Fio. 820.— Witeers method of gastrostomy. (After Meyer.) 

wound, the parietal peritoneum may be separated around for an 
inch or more from the muscles so that it may be carried down to 
meet the stomach. 

DISEASES OP THE IJLRYNX. 

Fhysioal examination of the larynx. — For the diagnosis 
and efficient treatment of the diseases of the larynx the laryngo- 
scope is required. To use this instrument place yourself in front 
of the patient and the light, in the way shown in Fig. 321. Throw 
the light reflected from the head-mirror into the back of the 
patient's mouth ; draw the tongue, held by a towel with the left 
hand, gently forward, and press the throat-mirror, held in the right 
hand, firmly but gently against the uvula and soft palate. With a 
little practice an image of the larynx is obtained. Ask the patient 
to pronounce the sounds oA, ee, and the vocal cords will come into 
view. The image of the larynx is of course reversed, the front 
appearing in the throat mirror as the back. If any difficulty is 
experienced in obtaining a good view the soft palate and back of 
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the mouth should be sprayed or painted with a solution of co- 
caine 20 % o*" eucaine 10 7o. If any operation or manipulation is 
required in the larynx itself, it also should be swabbed with cocaine 
or eucaine by the laryngeal brush. 

Iiaryngitis, or inflammation of the larynx, may be conveniently 
divided into — 1, acute catarrhal ; 2, chronic catarrhal ; 3, cedema- 
tous ; and 4, membraneous laryngitis. 

Acute catarrhal laryngitis may be due to sudden exposure to 
cold or damp, violent exertion of the voice, or inhalation of noxious 



Fia. 321. — Method of using the kT7ngo8cope. 

vapours or impure air ; or the inflammation may spread to the 
larynx from the pharynx ; or occur in the course of other diseases, 
as the eruptive fevers. Symptoms, — Soreness of the throat, hoarse- 
ness or even aphonia, laryngeal cough, and tenderness on pressure 
over the thyroid cartilage, accompanied by febrile symptoms. On 
laryngoscopic examination the parts are seen red and swollen, and 
the cords do not come together properly. The treatment consists in 
rendering the atmosphere moist by the steam kettle, in inhaling 
soothing vapours, and abstaining from using the voice ; whilst if 
the attack is very acute, leeches or cold in the earlier stages may 
be applied over the thyroid cartilage. Should the inflammation 
assume the (Edematous form, scarification, intubation, or tracheotomy 
may become necessary (see (Edematous Laryngitis), 
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Chronic laryngitis may be due to exposure to wet and cold, over- 
exertion of the voice, excessive smoking, inhalations of dust or 
noxious vapours, syphilis, tubercle, and malignant disease. The 
mucous membrane appears thickened and indurated and covered 
with a muco-purulent discharge, whilst the glottis is narrowed in 
consequence of the thickening of the mucous membrane. The 
symptoms are cough, hoarseness, loss of voice, dryness and 
irritation of the throat, and dyspnoea, varying with the amount of 
narrowing of the glottis. A variety of chronic laryngitis, in which 
the mucous follicles are chiefly affected, is known as follicular or 
granular laryngitis, or clergyman's sore throat, and is frequently 
associated with a similar condition of the pharynx. Treatm^ent, — 
The application with the brush of a strong solution of nitrate of 
silver (half a drachm to the ounce, or 
even stronger), absolute rest of the voice, 
residence at a suitable spa, avoidance of 
all sources of irritation, and appropriate 
remedies if there is any specific disease. 

(Edematous laryngitis or cedema of the 
glottis. — In this form there is an effusion 
of serous fluid into the submucous tissue 
of the larynx, especially that about the 
aryteno-epiglottidean folds (Fig. 322). 
But the oedema does not extend below 
the vocal cords, as the mucous membrane 
is tightly attached to them without the 
intervention of any submucous tissue. 
Cattse, — It generally comes on suddenly, 
and often supervenes upon some previous 
inflammatory condition of the larynx or 
Fio.322.-(Eclematou8lar^. neighbouring parts. It is of common 
giiis. (St. Bartholomew's occurrence after scalds or bums of the 
Hospital Ma«eum.) throat, stings of insects, or the impac- 

tion in the larynx of a foreign body ; or it 
may occur in the course of such diseases as erysipelas, fevers, and 
small-pox ; or be engrafted on tuberculous or syphilitic ulceration 
of the larynx, perichondritis, or necrosis of the cartilage. (Edema 
of the larynx of a passive character is also a frequent termination 
of Bright's disease. The symptoms in the acuter forms are most 
urgent, the dy8j)noea is extreme, and if not relieved rapidly ends 
in spasm and death. When less acute the voice is affected, 
inspiration is often stridulous and laboured, and swallowing may 
be painful and difficult — symptoms which may be followed by 
cyanosis, coma, and death. The treatment must be energetic ; an 
emetic should be given at the onset, and leeches, ice, or, if pre- 
ferred, hot sponges, applied over the thyroid cartilage. These 
means failing, the cedematous part must be scarified by the 
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laryngeal lancet, or an O'Dwyer's tube, if at hand, passed through 
the glottis, and retained there until the oedema subsides ; otherwise 
laryngotomy or tracheotomy must be performed. 

Diphtheria of the larynx^ meml/raneous laryngitisy or laryngeal 
croupy is an infectious disease especially of childhood, and may 
either begin in the larynx, or spread to it from the faiices and 
pharynx. It is characterized by the formation of a false membrane, 
which may extend into the trachea and bronchi (Fig. 323). The 
membrane, which may be hard and tough, or soft and crumbling, 
an d of a yellow ish or greyish-white colour, is produced by the 
coagulation of fibrinous material exuded on the surface of the 
mucous membrane. It consists of a delicate network of fibres 



Fio. 323. — Membraoeous laryngitis or croup. 
(St. Bartholomew's Hospital Museum.) 

enclosing leucocytes, cast-off epithelium, and granular debris in its 
meshes. The Klebs-Loeffler bacillus is found in the membrane. 
On its sepamtion the mucous membrane beneath is generally, 
though not invariably, found to be denuded of epithelium, 
congested and inflamed ; but the mucosa is not usually involved 
as is thecase in diphtheritic inflammation of the fauces and pharynx. 
This difference would appear to depend on the site of the inflam- 
mation and the intensity of the process. The symptoms, when the 
disease begins in the larynx, generally come on very gradually ; 
and at first cannot be distinguished from an ordinary catarrh. 
Soon, however, and often first during the night, the cough 
acquires a ringing or brassy character, and soon afterwards, if not 
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simultaneously, the inspiration becomes stridulous, and later the 
voice 'hoarse, cracked, and whispering, or in young children, totally 
suppressed.' Dyspnoea Js now marked ; the soft parts of the 
chest-walls recede during inspiration ; the inspiration is heaving ; 
expiration as well as inspiration may also become impeded, and tbe 
child, if not relieved, rapidly becomes cyanosed and dies. When 
the disease spreads from the pharynx, the laryngeal signs may at 
first be masked ; but later, they are similar to those given above. 
Treatment. — Internally quinine and perchloride of iron may be 
given, whilst locally when any membrane is visible on the fauces 
__and pharynx i^ should be removed, and prevented, if possible, 
from re-forming by swabbing out the throat at frequent intervals 
with boro-glyceride, perchloride of iron, lactic acid, carbolic acid, 
or other disinfectant. The child may be placed under chloroform, 
if necessary, to ensure tlie thorough removal of the membrane. 
The subcutaneous injection of diphtheri a antitoxin is of un- 
doubted efficacy, since a marked^decrease m the percentage of 
mortality from diphtheria has resulted in the hospitals where it 
has been used. It would appea r that the ea rlier the injections 
are made in the disease the more prospect there is of success since 
the antitoxin can only neutralize the toxin present in the system, 
not undo the damage to the muscles and nerves already done, nor 
control the secondary septic processes which may have been set 
up. The dose must be sufficiently large and should be regulated 
more by the severity of the symptoms than by the age of the 
patient. It must be calculated by immunizing units and not by 
volume. Less than a thousand such units should never be adminis- 
tered in a single dose, and this should be repeated every two, 
three, or four hours till all danger is over. 

Should the larynx become obstructed, tracheotomy must be per- 
formed. The chief indications for this operation are — 1, retrocession 
of the soft parts of the chest walls ; 2, suppression of the voice ; 
and especisdly 3, iga peded expiration. Before introducing the 
tracheotomy-tube the membrane should be thoroughly removed 
both from the trachea and larynx by a f eather or by the suction- 
tube apparatus, and its re-formation if possible prevented by 
constant spraying of the part through the tube with an alkaline 
lotion or lactic acid. The atmosphere should be kept moist by 
steam to which an antiseptic is added. The patient should be fed 
with soft solid nourishment, and if necessary by a flexible silk 
tube passed through the nose. Stimulants are generally required. 
The rer.umbent posture should be insisted on for some weeks, as 
there is grave danger, if the patient attempts to sit up, of sudden 
and fatal cardiac syncope. 

Tubercle of the larynx, also called laryngeal phthisis, may 
sometimes occur as a primary affection, though it is generally 
secondary to tubercle of the lung. It is characterized by the 
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formatiou of miliary tubercles under the mucous membrane, which 
subsequently bl'eak down, leading to ulceration. The symptoms are 
those of ordinary chronic laryngitis, but in addition to these, the 
patient often presents signs of pulmonar y ph thisis. On examina- 
tion the mucous membrane looks psde,and the aryteno-epiglottidean 
folds swollen and often of a pyriform shape ; later, ulceration will 
be discovered, and may be followed by caries and necrosis of the 
laryngeal cartilages, dysphagia, and oedema of the glottis. Treat- 
ment — The usual constitutional treatment for tuberculous diseases 
must be employed, combined with guaiacol (ni j. in capsules three 
times a day). Lactic acid (10% to 707o) should be applied to the 
ulcerated siirface, or after first curetting if ulceration has not as 
yet occurred. The insufflation of morphia or orthoform and 
painting the part with cocaine before taking food may be tried 
to relieve the cough and the difficulty and pain in swallowing. 
Should swallowing become impossible, the patient should be 
fed with the oesophageal tube whilst lying face downwards. 
Tracheotomy must be performed if suffocation threatens. 

Syphilis of the larynx. — In the secondary stages of syphilis, 
catarrhal inflammation, superficial ulceration, and mucous patches 
may occur ; whilst in the tertiary stages characteristic ulcers due 
to breaking down of gummata are not very uncommon. Tertiary 
ulceration may extend to the perichondrium, or a gumma may 
begin beneath that membrane, and in either case lead to necrosis 
or caries of the cartilages. On the healing of the ulcers contractions 
and adhesions producing stenosis of the larynx may ensue. General 
syphilitic treatment, appropriate to the stage, should be employed. 
Scarification or tracheotomy is called for in tertiary affections 
should oedema of the glottis supervene. In stenosis an attempt may 
be made to dilate the contracted glottis by means of O'Dwyer's 
tubes, or the stricture may be divided with a guarded knife or with 
the galvano-cautery. But usually the patient is reduced to wearing 
permanently a tracheotomy tube. 

Tumours both innocent and malignant occur in the larynx. Of 
the former the papillomata and fibromata are the most common, of 
the latter the epitheliomata. TEe papillomata occur as warty or 
pedunculated excrescences, or as soft, flocculent, villous-like bodies, 
and generally grow from the vocal cords and front of the larynx 
(Fig. 324). They may be single or multiple. Tho fibrofnata are 
less common, and occur as small, smooth, solitary, spherical, 
pedunculated or sessile growths, springing from the vocal cords. 
The epitheliomata usually grow from the mucous membrane covering 
the arytenoid cartilages, or from the ventricular bands or cords. 
A sarcomatous tumour growing from the right aryepiglottic fold is 
shown in the accompanying illustration (Fig. 325). 

The chief symptoms of a growth in the larynx are hoarseness 
or aphonia, and dyspnoea. When the growth is pedunculated the 
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symptoms are ofteu paroxysaial and intermittent in character, in 
consequence of the growth being moved by the current of air in 
respiration. The laryngoscope is essential for the diagnosis. In the 
early stages it may be difficult to distinguish an innocent from a 
malignant tumour, but if a small piece can be removed, a micro- 
scopical examination will usually clear up the point. Later, the 
rapid growth of the tumour, its tendency to ulcerate, its induration, 
its involvement of surrounding parts, as indicated by the immobility 
of the affected cord, the enlargement of lymphatic glands, and the 
accompanying pain and cachexia will indicate malignancy. Fre- 
quently, however, the lymphatic glands are not involved till late 
in the disease, and there may be no cachexia. 

Treatment. — Innocent growths should be removed if possible by 



Fio. 324.— Papilloma of larynx. Fio. 325. — Sarcoma of larynx. 

(St. Bartholomew's Hospital (St. Bartholomew's Hospital 

Museum, No. 1,648.) Museum, No. 1,653.) 

the intra-laryngeal method. This may be done by evulsion with the 
laryngeal forceps, or by excision with the cutting forceps, or with the 
cold wire or gal vano- cautery snare, local anaesthesia being induced 
by cocaine or eucaine. When of very large size, or broad-based, or 
situated below the cords, or in other parts where they cannot be 
removed by this method, laryngo-tracheotomy or thyrotomy may 
have to be performed. A small epithelioma of one of the vocal 
cords unattended by glandular enlargement can most successfully 
be removed by thyrotomy and the complete cutting away of the 
growth with the affected cord. For a large malignant growth, if 
confined entirely to the larynx, and the glands of the neck are not 
involved, thyrotomy may still be performed, and the growth com- 
pletely cut and scraped away from the cartilages, or if the cartilages 
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are found invflded, part, or even the whole of the larynx may be 
extirpated. Otherwise palliative treatment only can be employed, 
or tracheotomy performed if suffocation threatens. 

OPERATIONS ON THE AIR PASSAGES. 

Under this head are included tracheotomy, laryngoiomy, laryngo- 
tracheotomy, thyrotomy, subhyoid pharyngotomy, and intubation and 
extirpation of the larynx. A. Tracheotomy, laryngotomy, and 
laryngo-tracheotomy may be required, 1, for establishing a per- 
manent opening below an obstruction of the larynx ; 2, as a tem- 
porary expedient until such an obstruction can be removed ; 3, for 
the extraction of a foreign body or growth ; and 4, to prevent blood 
entering the trachea during operations about the mouth, jaws, 
tongue, and pharynx. B. Thyrotomy and subhyoid pharyngotomy 
may be necessary for the removal of a growth or foreign body when 
such cannot be^extracted by the intra-laryngeal method or by one of 
the former operations. C. Complete or partial extirpation of the 
larynx may have to be undertaken for a malignant growth con- 
fined to the larynx. Before performing any of these operations the 
surgeon should consider well the anatomy of the middle line of the 
neck. Beginning at the chin is the raph6 between the mylo-hyoid 
muscles, next the hyoid bone, and then the thyro-hyoid membrane 
through which an incision is made in the operation of subhyoid 
pharyngotomy (Fig. 326, a). Below this is the pomum Adami, or 
the notch in the thyroid cartilage which, though prominent in 
adults, especially in males, can hardly be felt in the fat neck of a 
child. An incision exactly in the middle line through the thyroid 
cartilage is known as thyrotomy (Fig. 326, b). A little below the 
thyroid cartilage the cricoid can be felt. It is situated opposite 
the fifth or sixth cervical vertebra and is an excellent landmark, 
and it can always be distinguished, however fat the neck. Between 
it and the thyroid cartilage is the crico-thyroid membrane, which 
is quite superficial, being covered only by the skin, superficial and 
deep fascia, and the overlapping stemo-hyoid muscles. This is 
the spot where laryngotomy is performed (Fig. 326, c). Below the 
cricoid cartilage are two or three rings of the trachea, and then 
the thyroid isthmus. There is usually a space between the cricoid 
cartilage and the isthmus of a quarter to half an inch. Here the 
trachea is merely covered by the skin, superficial and deep fascia, 
and the overlapping stemo-hyoid muscles on either side, and it is 
in this situation that tracheotomy is best performed (Fig. 326, d). 
When the incision is extended upwards through the cricoid as well 
as through the upper rings of the trachea, it is called laryngo- 
tracheotomy. After the isthmus of the thyroid gland, which, in 
adults, is usually about half an inch wide, follow four or five rings 
of the trachea, and then the upper border of the sternum. Below 
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the isthmus the trachea recedes from the surface, and in addition 
to the skin and superficiiU and deep fascia, is covered by the sterno- 
thyroids as well as the stemo-hyoids, and by two layers of deep 
fascia between which is the large inferior thyroid plexus of veins. 
Superficial to the muscles, the anastomotic branch between the 
anterior jugular veins also crosses the trachea. On the trachea 
itself are several small branches from the inferior thyroid arteries, 
and sometimes the thyroidea ima, an abnormal branch coming off 
from the aorta ; whilst, rarely, the innominate vein may be higher 
than usual, and cross the trachea above the level of the sternum. 
On either side of the trachea, low in the neck, are the carotid 



Flo. 326. — SituatioD of incisions for operations in middle line of neck. a. Subhyoid 
pharyngotomy. b. Thyrotomy. c. Laryngotoniy. d. Tracheotomy above isthmns. 
e. Tracheotomy below isthmus. The lines only show the relative situation of the 
incisions, not their correct length. 

arteries. Some surgeons perform tracheotomy below the isthmus 
(Fig. 326, e) ; but a review of these anatomical relations makes it 
evident how much greater is the risk and diflSculty then attending it 
Traoheotomy may be performed either above or below the 
thyroid isthmus. The former situation should, as a rule, be 
chosen, as here the operation can be performed with greater ease 
and less risk. Moreover, there is less danger of suppuration 
extending between the layers of the cervical fascia which are 
necessarily opened if the low operation is done. In favour of the 
low operation, on the other hand, it is argued that the opening 
is further from the disease when the lamyx is affected, and nearer 
to the bronchi when a foreign body has to be extracted ; and that 
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there is more room thau above the isthmus, as the latter sometimes 
touches the cricoid cartilage. The isthmus, however, can be drawn 
downwards quite easily with blunt hooks, or, if necessary, may be 
divided in the middle line with perfect safety and practically no 
haemorrhage. If there be any advantage in the low operation 
in that the trachea is opened further from the disease, it is, in 
my opinion, fully compensated for by the lesser risk attending the 
high operation. 

The high operation only will be here described. It may be done 
either with or without chloroform. Chloroform should, as a rule, be 
given to children, as otherwise their struggles are apt to embarrass 
the operator. In adults, however, it is not necessary, as after the 
skin-incision has been made no pain is felt, and chloroform is liable 
to increase the dyspnoea, if present, to a dangerous extent and 
necessitate the operation being rapidly performed, whereas the more 
deliberately it can be done, the less is the risk attending it. A 
small pillow having been placed beneath the neck so as to render 
it prominent, make an incision from the cricoid cartilage, exactly in 
the middle line, for an inch and a half to two inches downwards 
according to the age of the patient, fatness of the neck, «bc. (Figs. 
113, d, 326, d). Divide the skin and superficial fascia, and having 
found the interval between the sterno-hyoid muscles continue your 
incision between them, carefully avoiding any large veins. The 
isthmus of the thyroid will now be seen in the lower part of the 
wound as a bluish-red body ; and if sufficient room does not exist 
between it and the cricoid cartilage, draw it down gently with a 
blunt hook ; or if this cannot be readily done, notch it in the middle 
line or divide it. The drawing downwards of the isthmus is greatly 
facilitated by dividing transversely on the cricoid the layer of fascia 
which extends from the cricoid cartilage to the isthmus. By doing 
this, moreover, the wounding of the veins between the layers of 
fascia will be avoided. The first two or three rings of the trachea 
having now been fully exposed, and all arterial hcemorrhage arrested 
by ligature or pressure-forceps, thrust the sharp hook into the 
trachea immediately below the cricoid cartilage, and, steadying it 
in this way, divide the first two or three rings by thrusting in the 
knife with the back of the blade directed downwards and by cutting 
towards the cricoid. Venous haemorrhage, except from a large vein, 
which of course should be tied or clamped, need not delay the 
opening of the trachea, as it depends on engorgement of the right 
side of the heart, and will disappear after two or three inspirations 
through the tracheal wound. The wound in the trachea being held 
open by the tracheal dilator, pass the outer tube, made wedge- 
shaped by pressing it between the finger and thumb, into the 
trachea, and then immediately insert the inner cannula, as until 
this is done, air cannot freely pass through the tube. Secure the 
tube m filu by tracheotomy tapes tied behind the neck. Where 
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the operation is performed for croup or diphtheria, the tube should 
not, as a rule, be inserted at once, but the wound held open by the 
dilator, and any false membrane removed by a feather passed both 
down into the trachea and up into the larynx, or if this does not 
succeed, by a Parker's suction-tube apparatus. The bivalve can- 
nula in general use is apt, on account of its shape, to produce 
ulceration of the anterior wall of the trachea, on which from its 
curve it must necessarily impinge ; it has even been known to per- 
forate the wall and to enter the innominate artery. This can be 
prevented by the improved shape of the cannula invented by 
Mr. R. W. Parker (Fig. 327). Should the breathing cease during 
the operation the trachea should still be opeifed, the obstructing 
membranes removed, and artificial respiration persevered in for 
some time. 

Dangers and difficulties of the operation, — Where the operation 
can be done deliberately, and on a patient with a thin neck, it is 
attended with no great diflSculty ; but where, as is trequently the 
case, it has to be undertaken on an emergency, possibly with 
insufficient light aud with no skilled assistant at hand, or on a 
young child or infant with a fat neck, and has 
to be completed rapidly to prevent death from 
suffocation, it is perhaps one of the most trying 
that the surgeon is called upon to perform. 
The dangers into which the inexperienced and 
unwary may then fall are the following : — 
1. The hyoid hone or the thyroid cartilage may 
FiQ. 827.— Parker's ^ mistaken for the cricoid cartilage, and the 
cannula. incision made through the thyro-hyoid mem- 

brane or into the thyroid cartilage. This 
mistake could hardly occur except in a fat-necked child, and 
then only through carelessness in not determining the position 
of the cricoid cartilage before beginning the operation. 

2. The interval between the stemo-hyoul mttscle may be missed, and 
the dissection carried to one or other side of the trachea. The 
thyroid body and even the carotid artery has in this way been 
wounded. To avoid such a disaster the head should be held per- 
fectly straight and the incision made accurately in the middle line ; 
one side of the wound should not be retracted more than the other ; 
and the index finger should be used from time to time to make sure 
that the dissection is being made over the trachea. 

3. Too short an incision may be made, and consequently be a 
source of embarrassment in drawing down the thyroid isthmus, and 
in defining the trachea before it is opened. The incision should 
never be less than an inch and a half long even in a child. 

4. One or more large veins may be wounded^ and the steps of the 
operation be considerably impeded by haemorrhage. Their walls are 
very thin : great care therefore is necessary to avoid ii\juring them. 
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5. The knife may perforate the posterior wall of tlu trachea and 
enter the OBSophagus. Caution, therefore, is necessary, and some 
advise that the knife should be held, whilst incising the trachea, 
with the forefinger placed on one side half an inch from its point, 
so that it cannot penetrate too deeply. 

6. The knife may Blip to one side, instead of entering the trachea. 
This can hardly happen if the trachea is fixed by the sharp hook 
and drawn well forward into the wound whilst being perforated. 

7. The innominate vein and even the innominate artery have been 
wounded in incising the trachea during the performance of the low 
operation. The knife, therefore, should be introduced with the 
back of the blade towards the sternum, and the incision made from 
below upwards. 

8. Blood may enter the trachea, and if allowed to remain there 
will coagulate, and the clots, being drawn into the bronchi and 
acting as plugs, may cause suffocation. This danger should be 
guarded against by clamping all bleeding vessels, and thoroughly 
exposing the trachea before incising it, lest there should be a vessel 
in front of it. Should only a little blood enter the trachea, it can 
be coughed up ; but if the amount is lai^e, the patient's head 
should be depressed, the wound of course being held open by 
retractors, to allow the blood to run towards the mouth instead of 
downwards into the bronchi. Where there is a general oozing of 
blood from the wound, the introduction of the tube will arrest it 
by relieving the cyanosis. 

9. 7%« tracheotomy tube may be forced between the fascia and Hie 
front wall of the trachea ; or one valve of the tvle may be passed 
inside the trachea, and the other outside, — To escape these accidents, 
the incision in the trachea should be free, and its edges well 
retracted, or one edge may be held up by a sharp hook. To 
ensure both valves entering the trachea, they should be pressed 
well together ; this may be conveniently done by Saukey's forceps 
(Fig. 328). 

10. The tube, where membrane is present, may be passed between 
the tracheal wall and the false membrane, a danger that may be 
guarded against by removing the membrane before introducing 
the tube. 

11. The tube has been passed upwards into the larynx instead of 
downwards into the tracliea. — No excuse, and it is to be feared no 
remedy, could be found for such gross ignorance. 

After-treatment, — The room should be kept at a uniform 
temperature, the air rendered moist by means of a steam-spray 
apparatus, but the bed should not be surrounded with curtains as 
was formerly advised. The inner tube, especially if the operation 
is performed for diphtheria or croup, should be freed at frequent 
intervals with a feather, or with a small sponge fixed on a wire, 
and well cleansed by the nurse at least two or three times a day. 
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The outer tube, which also requires cleansing once a day, should 
only be removed by the surgeon himself. Where it is necessary 
that a tube should be worn for any length of time, Mr. Morrant 
Baker's india-rubber cannula should be substituted for a silver 
tube. I have employed this immediately after the operation, but 
it is perhaps safer not to do so until the wound has been dilated 
for a few days by the silver cannula, as, at first, the resiliency of 
the tracheal rings tends to close the wound, and the india-rubber 
has been found in some instances not sufficiently stiff to resist 
their pressure. The pilot shown in Fig. 329, inasmuch as it 
renders the end of the tube stiff and wedge-shaped, facilitates its 
introduction. The india-rubber tubes may be worn with the 
greatest comfort, and for prolonged periods. I have now a patient 
who has worn them for upwards of five and a half years. When 




Fig. 328.— Saokey^B forceps for introdacing tracheotomy tube. 




Fio. 329. — Author's pilot for Mr. Morrant Baker's soft tube. 

lined with canvas, as suggested by Mr. Baker, the tube will last in 
very good condition for nearly twelve months. If a silver tube be 
worn it should be examined on each removal, any blackening of 
the end, and, of course, the presence of blood, being an indication 
that ulceration is in progress. The tube should only be worn as 
long as respiration through the glottis is impeded. To determine 
when it may be dispensed with it is merely necessary to close the 
wound with the finger and thus test the breathing. As a rule, it 
is better to remove it at first only during the day, or for a few 
hours at a time, or where a fenestrated cannula is used the external 
opening may be stopped, for certain periods, with a plug to gradually 
accustom the patient to breathe through the glottis. When the 
tube has been worn for any length of time some difficulty is often 
experienced in leaving it off. This may depend chiefly on: 1, the 
formation of granulations in the trachea above the opening for the 
tube ; 2, adhesions of the vocal cords to one another ; and 3, paralysis 
complete or partial of the intrinsic muscles of the larynx. Where 
granulations are the cause of the obstruction, they should be 
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touched at intervals with nitrate of silver. Where there is adhesion 
of the vocal cords the glottis may either be dilated by O'Dwyer's 
tubes, or the adhesions broken down by probes passed up through 
the wound or down through the mouth. The power of the muscles 
may be restored by galvanism, one pole being placed in the larynx, 
and the other over the situation of the recurrent laryngeal nerve. 
In children the condition improves as they grow older and as the 
larynx becomes more developed. 

Laryngotomy. — Feel for the cricoid cartilage, and if the case 
is urgent, and the patient evidently in extremis, plunge a penknife 
through the skin and subjacent cri co-thyroid membrane trans- 
versely, immediately above the cricoid cartilage, and hold the wound 
open by a hair-pin, piece of wire from a champagne bottle, Ac. 
When the operation can be done deliberately, make an incision 
exactly in the middle line of the neck from a little above the 
lower border of the thyroid cartilage to a little below the upper 
border of the cricoid cai-tilage (Figs. 113, c, and 326, c), and the 
crico-thyroid membrane having been thus exposed, incise it trans- 
versely, introducing tlie knife immediately above the cricoid 
cartilage, so as to be as far as possible from the vocal cords, and 
in order to avoid wounding the little crico-thyroid artery which 
anastomoses with its fellow usually across the upper part of the 
space. This artery, though commonly so insignificant that any 
haemorrhage from it could be readily controlled by the tube, is 
sometimes of considerable size, and, if then wounded, would require 
tying. The laryngotomy tube should be somewhat compressed 
from above downwards, so as better to correspond with the shape 
of the crico-thyroid space. Some surgeons recommend that the 
incision through the crico-thyroid membrane should be vertical as 
the anterior jugular veins and the crico-thyroid muscles have been 
injured in making the transverse incision, and an atrial fistula 
has at times remained after the latter has beeu employed. 
Further the vertical incision has this advantage, that it can be 
prolonged downwards through the cricoid cartilage if more room 
is required. 

Iiaryiigo-traclieotomy consists in prolonging the incision in 
the trachea through the cricoid cartilage. It is sometimes done 
when there is not room between the cricoid cartilage and the 
isthmus for the performance of tracheotomy ; also for the purpose 
of removing a growth from the larynx. Although no harm may 
follow the division of the cricoid, it should be avoided, if p>ossible, 
as the integrity of the larynx is thereby interfered with, and 
serious impairment of the vocal apparatus has occasionally been 
the result. 

Comparison of the operations of traclieotomy ami laryngotomy, — 
Laryngotomy is a much easier operation and can be done with 
greater rapidity than tracheotomy. For this reason it is par 



Digitized by 



Google 



656 DISEASES OF REGIONS. 

excellence the one to be undertaken on an emergency, as, for instance, 
threatened suffocation from the impaction of a portion of food at 
the entrance of the larynx. In children tracheotomy, or, in the 
case of an emergency, laryngo-tracheotomy, should always be 
undertaken, as the crico-thyroid space in them is too small to 
admit a tube. In adults, when either laryngotomy or tracheotomy 
can be performed deliberately, the opinions of surgeons are some- 
what at variance as to which operation ought to be undertaken for 
the varying conditions calling for an opening into the air-passages 
below the glottis. For my own part, I always do tracheotomy 
(except in cases of emergency), as this operation does not interfere 
with the integrity of the larynx ; whereas after laryngotonciy the 
voice has at times been lost or impaired owing to contraction of 
the crico-thyroid membrane, or to inflammation of the crico- 
thyroid joint or crioo-arytenoid joint. Further, there is often 
difficulty with the tube. 

Thyrotomyy or laying open the larynx from the front by 
dividing the thyroid cartilage in the middle line, may be required 
for the removal of a tumour or a foreign body impacted in the 
larynx after a thorough and careful attempt has been made to 
extract it by the natural passages (intra-laryngeal method). Make 
an incision accurately in the middle line of the neck from the 
hyoid bone to the cricoid cartilage (Figs. 113, b, and 326, b), and, 
having exposed the thyroid cartilage, and stopped all bleeding, 
divide it along the angle formed by the junction of the alee, taking 
care to do so in the middle line so as not to injure the vocal cords. 
Separate the alee, paint the parts with cocaine (10% to 20%) to 
allay cough and reflex vomiting, and remove the growth, <jbc., and 
bring the alse accurately together again, and unite them by silver 
wire or kangaroo-tail-tendon sutures, which should not, however, 
be passed through the whole thickness of the cartilage. When 
the removal of the growth is likely to be attended with haemorrhage^ 
tracheotomy should first be performed and the trachea plugged 
by Hahn's cannula. The head should be kept low and on one 
side after the operation, and the tube removed if possible at onoe 
or within twenty-four hours. 

Subhyoid pharsmgotomy consists in opening the pharynx 
through the thyro-hyoid membrane (Figs. 113, a, and 326, a), for 
the purpose of removing a tumour or impacted foreign body at 
the entrance or in the upper part of the larynx. It is so rarely 
required that the steps of the operation are not given in detail. 

Intubation of the larynx consists in passing a properly- 
shaped tube through the glottis by means of a forceps or pilot 
invented for the purpose. The tubes now used are those known as 
O'Dwyer's. Intubation is employed as a substitute for laryngotomy 
or tracheotomy in certain cases, as cedematous laryngitis, mem- 
braneous laryngitis, (be. It does not seem likely that intubation, 
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as has been maintained by some, will replace tracheotomy for 
membraneous laryngitis, since there is a danger of the membranes 
being forced into the trachea by the tube, thus causing obstruction, 
nor does the intubation admit of the removal of the membranes 
as can be done after tracheotomy. In (edematous laryngitis, 
however, it is a very useful procedure. 

Laryiigeotomy or extirpation of the larynx. — Partial or 
complete removal of the cartilages of the larynx may be required 
for malignant disease when the growth is confined to that organ 
and the glands in the neck are not involved. First perform 
tracheotomy, and plug the trachea with Hahn's tampon cannula, 
and continue the administration of the anaesthetic through it. 
Next make an incision in the middle line of the neck from the 
hyoid bone to the tracheotomy wound, with a transverse cut at 
each end if more room is required ; free the upper part of the 
trachea and the larynx from their attachments by dissecting close 
to these structures, securing all bleeding vessels as they are 
divided. Divide the trachea above the cannula and detach the 
larynx from the remaining connections, working from below 
upwards. Where part of the larynx can be saved, the risks of 
the operation will be greatly lessened. Lightly plug the wound 
with aseptic gauze, leaving the cannula in situ for twenty-four 
hours. The patient should lie with his head low and on one side, 
and should be fed at first through a soft tube passed down the 
oesophagus, and by nutrient enemata. On the healing of the 
wound an artificial larynx, if the whole organ has been removed, 
may be fitted to the parts, by the help of which the patient will 
be able to speak moderately distinctly. 

DISEASES OF THE CHEST-WALL. 

Giinmiata over the sternum and ribs in the region of the 
stemo-clavicular joint and over the clavicle are common. They 
give rise to circumscribed swellings, hard at first, later softening 
in the centre, and to pain especially marked at night. Ultimately 
the skin becomes dusky red and gives way, and a typical tertiary 
ulcer is formed. They may be mistaken for an aneurysm per- 
forating the chest- wall, especially those over the sternum, for 
tuberculous abscess, or new growtha The absence of pulsation 
and bruit and of concomitant signs of tubercle, the effect of 
anti-syphilitic remedies, together with the symptoms above given, 
should prevent an error of diagnosis. 

Tuberonlous abscesses in connection with tubercle of the 
sternum or ribs are frequently met with in children and young 
adults. The external swelling may be accompanied by an extension 
of the disease in the anterior mediastinum or a localized empyema. 
The treatment consists in free incision, scraping, and removal of 
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portions of the carious rib or sternum. If the chest is penetrated, 
the diseased cavity should be laid freely open, scraped out and 
stuffed with iodoform gauze to allow it to granulate from the 
bottom. 

Betro-stemal abscess is due to tuberculous caries of the 
sternum and breaking down of tuberculous glands in the anterior 
mediastinum, suppurating gummata, suppuration of the remains 
of the thymus gland, extension of suppuration from the neck, or 
breaking down of a hsematoma following an injury. It is attended 
by inflammatory fever, pain, oedema, and later fluctuation in 
the supra-sternal notch and costo-stemal spaces. It may be 
distinguished from an aneurysm by the absence of pulsation and 
bruit, and the presence of acute inflammatory signs and later of 
fluctuation. IVeatment — Having determined by an exploring 
syringe that pus is present, the overlying portion of sternum 
should be removed by gouge, chisel, or trephine, and the cavity 
sponged out. Great gentleness should be used lest the vena cava 
or other large vein or the pericardium be injured. 

Tomotirs may grow from the sternum or from a rib. They are 
commonly of the nature of periosteal sarcomata, chondromata, 
or osteo-sarcomata. They are distinguished from intra- thoracic 
growths by the breath sounds beneath them being normal, and by 
the absence of pulsation and of an expansive impulse on coughing ; 
from syphilitic or tuberculous swellings, by the signs given above, 
and by their generally rapid growth. Treatment — If seen early before 
the interior of the chest is involved or dissemination has occurred, 
they should be freely removed. If in doubt on this point, in the 
case of a primary growth of a rib a small incision is made into 
the chest near the growth, the finger introduced, and if the growth 
is found to be circumscribed it is cut freely away together with 
the whole thickness of the involved chest-wall. 

Subpleural lipomata are occasionally met with. They spring 
from the external layers of the pleura, and perforate the intercostal 
muscles, retaining their attachment to the pleura by a peduncle. 
They should be removed and the peduncle ligatured. 

DISEASES OF THE SPINE. 

Scoliosis or lateral curvature is a complicated distortion 
in which the spine forms two or more lateral curves with their 
convexities in opposite directions, whilst the vertebrae involved in 
the curves are rotated on their vertical axes so that the spinous 
processes are directed towards the concavity of the curves. 

Cause. — The immediate cause that underlies the formation of 
lateral curvature is the unequal compression of the intervertebral 
cartilages for long periods. This unequal compression may be 
induced by 1, any condition causing permanent or habitual 
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obliquity of the pelvis and the consequent throwing of the spine 
over to the opposite side ; such as unequal length of the legs, 
knock-knee, flat-foot, the use of a wooden leg, habit of standing on 
one leg, sitting cross-legged, congenital dislocation of the hip, &c, ; 
2, a one-sided position of the body in sitting, standing, or lying, 
or produced by certain employments, as nursing or carrying with 
one arm, &c. ; 3, contraction of one side of the chest following 
empyema ; 4, unilateral contraction of the spinal muscles following 
paralysis of the opposing muscles. The conditions mentioned 
under 1 and 2 are, however, by far the most frequent causes of 
the deformity. Although lateral curvature 
may be induced by those causes acting 
alone, there are certain circumstances that 
appear especially to predispose to the defor- 
mity, by producing a general want of tone 
in the muscles, structural weakness of the 
ligaments, and a softened condition of the 
bones. Such are, 1, heredity ; 2, general 
debility ; 3, rickets ; and 4, rapid growth. 
It is much more frequently met with in 
girls than in boys, and is most common 
from about the age of fourteen to eighteen. 
Pathology. — The long continued unequal 
compression of the intervertebral cartilages 
causes them to become wedge-shaped, and 
the portion of the spine corresponding to 
the compressed cartilages to assume sooner 
or later a permanent lateral curve. Whilst, 
however, a curve is thus being produced, 
say, in the dorsal region with its convexity 
to the right, a compensating curve in order 
to maintain the equilibrium of the spine 
is being simultaneously produced in the 
lumbar region with its convexity to the 
left (Fig. 330). Coincidently with these 
changes a rotary movement of the affected vertebrae upon 
their vertical axes is taking place, so that while the bodies turn 
towards the convexity of the curve, the apices of the spinous 
processes turn towards the concavity. Hence, in addition to 
the formation of the primary and the secondary or compensating 
curves, we have a .twisting round of the spine within these curves, 
as a consequence of which the ribs on the convex side are carried 
backwards with the transverse processes, causing the angle of the 
scapula on that side to project ; whilst the ribs on the concave side 
are for the same reason carried forwards, producing a prominence 
of the corresponding breast (Fig. 331). The cause of the rotation 
has been variously explained. The theory, perhaps, most generally 
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Fio. 330.— Lateral curva- 
ture of the sDine. (St. 
Bartholomew's Hospital 
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accepted is that of Dr. Judsou, who helieves that the rotation is 
due to the fact that the posterior portion of the vertebral column, 
being a part of the dorsiil parietes of the chest and abdomen, is 
confined by the ligaments and muscles to the median plane of the 
trunk ; whilst the anterior portion projecting into the thoracic and 
abdominal cavities, being devoid of lateral attachments, is free to 
move either to the right or left of the median plane when the spine 
is inclined to either side. At first the bones are not affected, but 
when the compression of the cartilages has become permanent the 
bodies of the vertebree also gradually assume a wedge shape, whiLst 
the articular processes become contracted and flattened on the con- 
cave side and elongated on the convex. The ligaments and muscles 




Fio. 331. — To show the effect of rotation in lateral curvature of the spine. 

on the concave side are shortened and atrophied, whilst on the 
convex side the ligaments are stretched and the muscles become 
hypertrophied. . 

^igns. — Pain or a feeling of weakness in the back, general 
lassitude, and a stooping gait, are amongst the early symptoms ; 
but the patient is generally first brought for consultation on account 
of a slight projection of the scapula, or an apparent prominence of 
the iliac crest — a growing out of the shoulder or of the hip, as it is 
popularly termed. Tn slight cases there may be little or no lateral 
deviation of the apices of the spinous processes, and the little there 
is may be made to disappear on suspending the patient or placing 
her in the prone position. In the severer cases, however, the signs 
are unmistakable. Thus, in the more common forms, there is 
usually a dorsal curve with its convexity to the light, and a shorter 
lumbar, or dorso-lnmbar curve, with its convexity to the left. The 
right shoulder is generally elevated, and the angle of the right 
scapula, right iliac crest and left breast are prominent, whilst the 
left lunibar muscles, in consequence of the backward projection of 
the left lumbar transverse processes, stand out as a prominent 
ridge and give a greater sense of resistance on pressing over them 
than normal. In other cases the compensating curves may be so 
slight that there is apparently a single curve only, with its convexity 
either to the right or left, involving the whole spine or chiefly the 
upper dorsal or the lumbar vertebree, and producing more or less 
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projection of the scapula or apparent prominence of the iliac crest, 
^., according to its severity and situation. 

Treatment. — Where there is evidence of general or muscular 
debility the health and muscular tone should be improved by 
suitable remedies, the avoidance of late hours, fatigue and the like ; 
whilst the exciting cause of the curvature should be looked for and 
if possible removed. In slight cases, the above means, when con- 
joined with a judicious selection of muscular exercises and partial 
recumbency, will generally serve to cure or improve the curvature^ 
or at least prevent it from getting worse. But in severe cases, 
when osseous changes are already confirmed, some form of rigid 
support, as a poro-plastic jacket, or a light spinal instrument, 
will commonly be required, especially for the poorer classes of 
patients. In ordering such supports, however, the patient should 
be made to thoroughly understand that no real improvement of 
the curvature must be expected from them, their only aim being to 
relieve pain when present, to give a sense of comfort and support, to 
improve the outward appearance, and to prevent further deformity. 
In slight cases they should on no account be used. The exercises 
that I employ are directed in part to improving the muscular 
tone generally, and in part to strengthening those muscles in 
particular that tend to lessen or straighten the curves. For the 
former purpose, such exercises as swinging by the hands from a 
bar, forcibly stretching an elastic cord fixed to the floor, and 
dumb-bell exercises should be practised. For strengthening the 
muscles in particular that tend to straighten the curve, the back 
should be manipulated till that posture is found in which the curves 
are least marked, and the patient made to hold herself in this 
position for as long as possible. At first she will be only able to 
do this for a few minutes at a time ; but by frequently assuming 
the posture, the muscles thus brought into play are gradually 
strengthened till at last the improved posture is maintained con- 
stantly and without effort. For further improving the tone of 
these muscles Professor Busch and Mr. Roth recommend some 
such exercises as the following : — The patient's body held in the 
improved posture is brought over the end of a couch or table, and 
whilst she is prevented from falling by an assistant holding her 
legs, she alternately flexes and extends her body at the hips, the 
surgeon resisting her efforts. I have also found the use of the 
sloping seat, as recommended by M. Bouvier and Mr. Barwell, 
of considerable service in counteracting the curves. A similar effect 
may be obtained by wearing a thick sole on one boot, and by sitting 
on the off-side of the horse whpn riding. After the exercises, or 
twice or thrice during the day, the patient should lie on her back 
for half an hour to an hour, and whilst sitting her back should be 
supported by a reclining chair. I have had very considerable 
success in removing rigidity in cases where there is slight osseous 
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deformity by applying a weight to the convexity of the curve, the 
patient standing with her legs straight and body horizontal and 
supported in this position by her elbows on a chair. 
i Kyphosis is a general curving of the spine with its convexity 
backwards, or an exaggerated condition of the normal dorsal curve. 
It depends upon an unequal compression of the intervertebral 
cartilages and, to a less extent, of the vertebral bodies which thus 
become wedge-shaped with their bases looking posteriorly. It is 
generally the result of muscular debility, rickets, slouching habits, 
or occupations necessitating stooping. The point of chief interest 
is to distinguish it from the serious angular curvature induced by 
caries. In children and in adults, this is generally easy ; but in 
rickety infants, in whom the ordinary tests for caries (see p. 665) 
cannot be applied, it is often very diffi- 
cult In such a case, the infant should 
be laid across the nurse's knees and gently 
extended, when the rickety curve will 
disappear, but the angular will remain. 
The back, moreover, in caries, is rigid, and 
the child is imeasy in this position and 
tries to resist the extension by muscular 
effort, and draws up his legs. In rickets 
the back is flexible and there are other 
signs of rickets. Treatment, — In the infant, 
recumbency ; in growing lads and girls the 
correction of stooping habits by the use of 
muscular exercises and a spinal brace (Fig. 
332), with partial recumbency and tonics, 
is the treatment usually indicated. For 
the confirmed kyphosis of the old, nothing 

Fio.332.-A.ithor'8 spinal can be done. 

brace. Iiordosis, or curvmg of the spme with 

the convexity forwards, is a symptom 
rather than a disease, inasmuch as it is formed as a compensa- 
tory curve to restore the equilibrium of the spine when from any 
cause its normal antero-posterior curves are disturbed. Thus 
it is most common in the lumbar region, where it is merely 
an exaggeration of the normal curve ; and is there produced to 
counterbalance the tilting forward of the pelvis consequent upon 
hip-disease, congenital dislocation of the hip, rickets, <bc. 

Caries of the spine, also called Pott's disease after the 
surgeon who first accurately described it, is characterized by the 
destruction of one or more of the bodies of the vertebrse or inter- 
vertebral cartilages, and in consequence of this destruction is too 
frequently attended by the falling forward of the vertebrse above 
the seat of disease, and the production of angular deformity of the 
spine. Hence it is often spoken of as angular citrvature. The 
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curve, however, is only a symptom, and a comparatively late one, 
of the disease, and ought not to be allowed to form. 

Causes, — The disease generally occurs in delicate children, and 
is then believed, like fungating caries in the articular ends of bone, 
to be due either to a low form of inflammation set up by a slight 
injury, or to a deposit of tubercle dependent upon the introduction 
of tubercle bacilli into the circulation in the manner already men- 
tioned in the section on Tubercle, It sometimes occurs in adults 
who are otherwise perfectly healthy, and can then generally be 
traced to some injury of the back — probably a strain of the inter- 
vertebral cartilages. 

Pathology, — The disease most frequently begins in the bodies of 
the vertebrcB, less frequently in the intervertebral cartilages ; but 
in either case both structures soon become involved. In the bodies 
it generally starts as a rarefying osteitis in the actively-growing 
layer of bone which exists under the epiphysial cartilages and 
periosteum. The inflammatory changes that ensue are similar to 
those already described in rarefying osteitis of cancellous bone. 
The red gelatinous inflammatory material or granulation-tissue 
invades both the body of the vertebra and the intervertebral car- 
tilages, and may then attack the vertebrae above and below. Not 
infrequently several of the vertebree are aflTected independently by 
the disease at the same time. In this granulation-tissue non- 
vascular areas, presenting the appearance of the tubercle nodules 
already described, have been found, and tubercle bacilli have in 
some cases been demonstrated in them. At this stage the disease 
may cease, the granvdation- tissue become converted into bone, and 
no angular deformity result. More commonly, however, the granu- 
lation-tissue, having destroyed the bone-trabeculee, undergoes 
caseation, and breaks down into pus, producing a spinal abscess ; or 
it may be absorbed without the formation of any pus {dry caries) ; 
or if the process has been very acute, large portions of the cancellous 
tissue may die en 'tnasse, forming sequestra, which may keep up the 
morbid process for years (caries neciotica). In any of these cases 
angular deformity will be the result, as partly by its own weight, 
and partly by the dragging of the abdominal muscles, the upper 
portion of the spine thus undermined falls forward, and necessarily 
forms an angle with the lower portion at the seat of the disease. 
In consequence of the patient's efforts to hold himself upright the 
normal lumbar and cervical curves, when the disease occurs in the 
dorsal region, will be greatly increased ; the angular projec- 
tion is thus thrown backwards (Fig. 333), and the well-known 
hump-back produced. When the disease occurs in the lower 
lumbar region there is no means of restoring the balance, and the 
patient is compelled to stand or walk with the body inclining 
forwards, and, in severe cases, nearly at a right angle with the pelvis. 
When the disease begins in the intervertebral flbro-cartilages, it 
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probably starts as a low form of destructive inflammation conse- 
quent upon a slight laceration or other injury of the cartilage. 
But however it begins it soon involves the adjacent bones, destroy- 
ing them along with the cartilage and leading to the angular 
deformity. The spinal canal, situated as it is in the posterior 
segment of the column, with the exception of beiug bent, undergoes 
but little alteration of its calibre, and the cord, as the bending of 
the canal occurs but slowly, usually escapes injury. When the 
disease is acute and the bending consequently more rapid, some 
amount of temporary paralysis may occur, impairment or loss of 
motion being far more frequent than loss of sensation on account 
of the proximity of the anterior or motor columns to the diseased 
vertebral bodies. The cord is occasionally pressed upon by 
portions of bone separated from the vertebrse, 
or by pus making its way into the canal, or 
by inflammatory thickening of the membranes 
{pachymeningitis). It may sometimes undergo 
softening, leading to permanent paraplegia. 

Spinal abscess {psoas and lumbar), — When 

suppuration occurs, the pus collects in front 

of the diseased vertebne in the angle formed by 

the falling forward of the upper upon the lower 

portion of the spine. The anterior common 

ligament and periosteum, relaxed by the bending 

of the spine, yield to the pressure of the pus, 

and with the pleura or peritoneum become 

thickened and form the abscess wall. The pus, 

Fio. 833.— Caries prevented from travelling upwards by the over- 

of the spine, hanging vertebrse, downwards in front of the 

^^* • ^08 iul ^^^°^^ ^y ^^® attachments of the anterior 

Museum.) common ligament, and backwards by the posterior 

common liagament, and by the vertebne being less 

diseased behind than in front, makes its way on one or other side 

of the column. There it either enters the sheath of the psoas, and, 

destroying the contained muscle, presents in the iliac fossa or groin 

as an iliac or a psoas abscess, or passes backwards through or 

external to the quadratus lumborum, and points in the loin where 

it is known as a lumbar abscess. In rare instances the pus may 

take a different course. Thus I have seen it make its way into the 

ischiorectal fossa, or pass through the great sciatic foramen, or 

travel along the course of a rib and reach the surface near the 

sternum or umbilicus. Occasionally an abscess forms on both sides 

of the spine at once. In the cervical region the abscess will point 

in the pharynx {post-pharyngeal abscess), or in the posterior triangle 

of the neck. 

Process of aire. — Under favourable circumstances the granula- 
tion-tissue undergoes ossification without the production of any 
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deformity; but after the deformity has taken place, and the 
vertebrsB above and below the disease have come into contact 
by the falling forward of the upper portion of the spine, the 
destructive process, if the parts are kept at rest, may cease ; and 
firm osseous ankylosis, but with a permanent angular curvature, 
will ensue. 

Symptoms, — In the early stages, before the angular deformity 
is produced, pain is felt on percussion over the diseased vertebra, 
or better on the head of the rib in connection with it, or on gently 
pressing on the shoulders, or tapping on the head, or on applying 
hot sponges to the spine. Pain also is felt in the course of the 
intercostal nerves and hence in the case of the lower intercostals 
may be referred to the abdomen. It is increased on movement ; 
hence the spine is held stiffly by the muscles. The movements of 
the child are characteristic. If asked to pick up anything he does 
not bend his back, but placing his hand upon his kneo to support 
his spine, reaches the ground by bending his legs and holding his 
back straight. If asked to turn round, he rotates the whole body, 
not the back. He walks about supporting his spine by resting his 
hands on the various portions of furniture, and soon gets tired of 
play, and is noticed to lie about on the floor. In older patients 
tingling or numbness may be complained of in the extremities, and 
a feeling as if a cord were tied tightly round the body. Later, a 
prominence of one or more vertebra) occurs, and the nature of the 
disease can no longer be doubted. If neglected, the prominence 
increases, and the well-known angular deformity is produced. 
Now, especially if the disease is high up the spine, some loss of 
motion in the lower extremities occurs, and may progress to com- 
plete paralysis of motion. Sensation is not usually affected, as the 
posterior columns, being remote from the disease, escape. Nor are 
the bladder and rectum usually implicated. If an abscess has not 
already formed, and especially if the disease is moderately low 
down, one may now present in the loin (lumbar abscess), in the 
iliac fossa (iliac abscess), or in the groin (psoas abscess). The first 
gives rise to a fluctuating tumour between the last rib and the 
crest of the ilium just external to the erector spinse ; the second 
to a swelling in the iliac fossa. The psoas abscess may be known 
by the swelling being at first external to the femoral vessels, by the 
impulse on cough, and by fluctuation being detected on pressing 
above and below Poupart's ligament. The abscess makes its way 
under the femoral vessels, and then generally points at the inner 
and upper part of the thigh, and there breaks. After the opening 
of these abscesses, unless the strictest antiseptic precautions are 
taken, hectic but too frequently sets in, and the patient succiunbs 
to the long-continued suppuration producing exhaustion or 
lardaceous disease ; or he is carried off by tubercle in the lungs or 
other organs. Under more favourable circumstances the al^ess 
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may heal, firm ankylosis of the spine occur, and the patient recover 
with a permanent hump-back. 

Diagnosis. — In the early stages caries must be diagnosed from 
neuralgia, rheumatism, lumbago, aneurysm, malignant disease 
and hysteria ; in the later stages the angular curvature may have 
to be diagnosed from the kyphotic curvature of rickets. From 
neuralgia, rheumatism, and lumbago it is not always easy to dis- 
tinguish it. The history of a former rheumatic attack, the effect 
of remedies, and the absence of the signs given above, must then 
be relied upon. Hysteria may simulate it very closely. The 
absence of signs of caries, except pain ; the inconstant and more 
diffused character of the pain ; and the presence of other signs of 
hysteria or of uterine disease, are the points to be attended to. A 
careful auscultation of the chest and examination of the abdomen 
will usually serve to exclude aneurysm. From malignant disease 
of the vertebral bodies, leading to the breaking down of the 
vertebrsB, caries cannot at first be diagnosed, as both give rise to 
the same symptoms, but the age of the patient and the presence 
of a carcinomatous growth elsewhere would lead to suspicion of 
cancer. The curve of rickets is more generally kyphotic, and dis- 
appears more or less completely on gently holding the child up by 
its arms, or extending it with its face downwards across the 
nurse's knees. There are, moreover, concomitant signs of rickets, 
and absence of those of tubercle. 

A psoas abscess, in that it produces some flexion and eversion of 
the hip and may be attended with slight pain and apparently 
some rigidity on moving the leg, may be mistaken for hip disease. 
The freedom of movement at the hip when carefully examined, the 
absence of paui in the joint and the presence of a fluctuating 
swelling in the course of the psoas, and of some angular deformity 
when the spine is examined should render the diagnosis easy. 
From a hernia a psoas abscess may be distinguished by the swelling 
being external to the femoral vessels and by the fluctuation, felt 
above and below Poupart's ligament 

Treatment, — Both constitutional and local measures are required. 
The former are those already described under Tubercle (p. 52). The 
chief local indication is to keep the spine at rest in order that the 
diseased vertebrae may be placed in the most favourable condition 
for repair. This may be attempted in two ways : — 1, by absolute 
recumbency ; and 2, by the use of some form of spinal support 
1. Absolute recumbency from six to twelve months in the supine or 
prone position on a suitably-constructed couch is the best method 
of treatment where the patient can be properly cared for, has airy 
apartments, can be taken out in this position in an invalid carriage, 
and can reside in the country or at the seaside. Especially is this 
treatment the best when the disease is situated high up in the spine, 
i.e., in the upper dorsal or cervical region, and it is imperatively 
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necessary where there is paralysis. To ensure absolute recum- 
bency I have lately largely employed a double Thomas's splint 
(Fig. 334), modified by the addition of a pelvic band, a support 
for the shoulders, neck and head, and two sliding foot-pieces. 
The two upright bars, which are prolonged to the head-support, 
are made after the outline of a normally- 
formed child when in the recumbent 
position, and give support to both sides 
of the spine. Two cross-bars support the 
body, just below the axillse and pelvis 
respectively ; the legs are kept in position 
by the ordinary circlets and foot-pieces. 
The splint is placed next the skin so 
as not to require removal while the child 
is washed, dressed, (kc. It not only fixes 
the spine and takes ofi" the weight of the 
head and upper limbs, but also fixes the 
lower limbs, and thus prevents the psoas 
muscles from dragging on the spine. Ab- 
solute recumbency, when properly carried 
out, offers the best prospect of averting 
serious angular deformity and paralysis ; 
as soon, however, as the acute symptoms 
quiet down some form of spinal sup- 
port should be applied, and the patient 
cautiously allowed to take a certain amount 
of exercise. But amongst the poor, where 
the children are often left to themselves 
during the greater part of the day, abso- 
lute recumbency can seldom be ensured ; 
and if it could, its advantage over other 
methods would be counter-balanced by 
the severe detriment to the health which 
the child would suifer in consequence of 
confinement to an ill- ventilated room, 4&c. 
For such patients some form of support, 
not only to restrain as much as possible 

the motions of the spine, but also to allow p^^ 334.— Double 
them to obtain a certain amount of fresh Thomas's splint for 
air, is generally necessary. 2. The supports spinal caries, 
most in use at the present day are Say re's 

plaster-of-Paris case and Cocking's poroplastic felt jacket, though 
some Burgeons still prefer steel instruments. The plaster-of-Paris 
case may be applied with the patient either in the upright position, 
suspended, with his heels just off the ground, by Sayre's tripod, 
or in the recumbent position by Davy's hammock apparatus. A 
skin-fitting vest having been previously applied, and a line drawn 
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across the back with a pencil at the level of the axillao to indicate 
the upper limit of the jacket, crinoline bandages, impregnated 
with plaster-of- Paris, are wound round and round the trunk till 
a sufficient thickness is obtained, dry plaster being from time to 
time rubbed in with the hands. The case should reach from the 
pencil line to just below the crest of the ilium, stopping short of 
the great trochanter and the pubes, and may be strengthened, if 
necessary, in places by inserting strips of perforated tin vertically 
between the bandages. Before applying the bandages, a folded 
silk handkerchief should be placed over the abdomen beneath the 
vest, so that when afterwanis withdrawn space will be left for 
abdominal respiration (Saj^^s sUmuich^pad), When the plaster 
case is dry it may be sawn through down the front, renaoved, 
and the fronts edged with leather, and perforated with eyelet- 
holes, so that it can be worn laoed up, and be taken off from time 
to time. To apply the poroplastic felt, the jacket, which is first 
made to measure, must be put in a steam oven, and when rendered 
thoroughly plastic, further moulded to the patient, who shonld 
be prepared and suspended in the same way as for applying 
plaster-of- Paris. Of steel instruments, that known as Taylor's is 
perhaps the best In my own practice, however, I almost invari- 
ably employ the poroplastic jacket Where the disease is in the 
cervical or upper dorsal region, Sayre's jury-mast may be fitted to 
the plaster-of- Paris case or poroplastic jacket; or a cervical collar 
composed of leather or poroplastic felt may be used, or better, the 
combined poroplastic jacket and collar devised by the author. 
Should an abscess form, it should be treated in the way described 
under Chronic Abscess (page 27). In some cases where necrosis 
has been associated with caries, success has attended the removal 
of the sequestrum through a properly -planned incision made in 
the loin. In exceptional cases in which the paralysis of the lower 
limbs continues, iu spite of absolute rest and recumbency, and in 
which there is intractable cystitis or severe pain not relieved by 
ordinary measures, the spines and laminae of the affected vertebree 
may be excised for the purpose of relieving pressure on the cord 
(Laminectomy). The compression of the cord, however, would 
appear to more often depend on the presence of a tuberculous 
collection in front of the cord than on displacement of bone. 
Unless the tuberculous abscess, therefore, can be evacuated, the 
removal of the arches of the vertebrae is futile, and only tends to 
weaken the vertebral column. In place of laminectomy, an 
attempt may, in suitable cases, be made to reach the tuberculous 
collection from the front of the vertebrae. Menard has succeeded 
in doing this by excising the transverse processes and proximal 
end of the ribs corresponding to the most promiuent part of the 
spinal curve. Through the aperture thus made he was able to 
scrape and wash away tuberculous material with the result that 
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the paralysis quickly disappeared. Where angular deformity has 
been allowed to take place the spine has been forcibly straightened 
during the last few years by making extension on the head, 
arms, and legs whilst steady pressure is exercised on the curve. 
A plastic case or jacket is then applied. Many cases have now 
been treated in this way, some apparently with success ; but serious 
accidents, such as paralysis, abscess, recrudescence of the carious 
process, <fec., have followed, and in some cases after apparent cure 
the curve has reappeared when the patient has been allowed to 
get about In a few cases death has occurred. 

Oooipito-atloidy and atlo-axoid disease, are terms applied 
to chronic tuberculous inflammation attacking the articulations 
between the occipital bone and the atlas, and the atlas and the axis 
respectively. Hence, the disease resembles in its coui-se tuberculous 
disease of the joints, rather than tuberculous disease of the bodies 
of the vertebrae. It may begin either in the synovial membranes, 
or as caries of the bones forming the articular processes, and when 
occurring between the atlas and the axis usually affects the synovial 
membranes between the odontoid process and the transverse 
ligament on the one hand, and the tubercle of the atlas on the 
other. Indeed in this situation it would appear to often begin as 
a caries of the odontoid process itself, and then spread to the 
synovial membranea The disease is often attributed to a sprain 
of the neck, but thoiigh it may sometimes be excited by such, 
would appear more probably to depend on causes 8imili&* to 
those leading to tuberculous disease elsewhere. 

Symptoms, — Pain is first felt over the seat of the disease, and 
radiating in the course of the nerves emerging from the inter- 
vertebral foramina between the affected bones. It is increased on 
attempting to turn or nod the head, but is relieved by supporting 
the chin with the hand. Hence the patient often holds his head 
between his hands, and if asked to rotate it, turns his whole body, 
keeping his neck stiff and immoveable the while. When the disease 
is chiefly limited to the articulations between the occipital bone and 
the atlas, the pain is principally confined to the region supplied by 
the suboccipital nerve, and is increased on nodding rather than on 
rotating the head. As the disease advances, the atlas, with the 
occipital bone, has a tendency to slip forward on the axis — directly 
forward if both sides are equally diseased, or more to one side if 
the disease is unilateral. The spine of the axis in consequence 
appears more prominent than natural, and the head on a plane 
anterior to that of the rest of the spinal column. Should an 
abscess form it may point at the back of the pharynx {post- 
pharyngeal) or at the side of the neck. Treatment. — Absolute rest 
on the back, with the head between sand-bags, is imperative, as 
there is danger of fatal compression of the cord from the odontoid 
process or the transverse ligament giving way during some sudden 
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movement of the patient. In some cases attended with paralysis 
below the disease, continuous extension and counter-extension, 
with the patient in the recumbent position, has been successful in 
removing the pressure from the cord. When the acute symptoms 
have subsided, a moulded collar of leather or poroplastic felt, or an 
inflating india-rubber collar, will be required. Should an abscess 
form it should be opened in the neck at the posterior border of the 
stemo-mastoid, not through the mouth. 

Spina bifida is ' a congenital malformation of the vertebral 
canal with protrusion of some of its contents in the form of a fluid 
tumour/ It is nearly always met with in the jniddl^ \ \ne of the 
back, but very exceptionally the protrusion has occtirred through 



Fia. 335. — Spinal meningocele. Fio. 336. — Meningo- myelocele. 

In the three diagrams (Fios. 335, 336, and 337) the letters have the same 
reference, a. Dura mater, b. Parietal, and c. yisceral arachnoid, d. Pia 
mater, i. Cord. 

the bodies of the vertebree instead of posteriorly through the cleft 
spines. It isjue to an arrest of dcyclopment of the laminae _of 
the vertebra? (mesoblastic elements)^ and their consequent failure to 
unite in the middle line to form the spinous processes. This non- 
union may possibly be sometimes owing to an excess of cerebro- 
spinal fluid. A spina bifida may occur in any part of the spine, 
but is most common in the lumbo -sacral regi on, where the laminas 
are the latest to unite. It may be associated with partial para- 
plegia or contracture, incontinence of urine and fceces, and with 
club-foot or other congenital deformities. 

Pathology. — Three chief forms of spina bifida are described : — 1, 
spinal meningocele, 2, meningomyelocele^ 3, syringo-myelocele. 
1. In spirial meningocele the sac (Fig. 335) consists of dura mater 
and arachnoid blended together, and consequently communicates 
with the sub-arachnoid space and contains cerebro-spinal fluid. 
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The oord and nerves remain in the spinal canal. Very rar^jr the 
sac is said t o consist of dura m ater onlj, t.^., of dura mater and so- 
called parietal layer of arachnoid ; it would then communicate with 
the subdural space instead of with the sub arachnoid. 2. In the 
wunin^-myelocele (Fig. 336), the most oommon form ^ the sac also 
consists of dura mater and arachnoid, but contains in addition to 
cerebro-spinal fluid the spinal cord and nerves, which are often 
spread out over and intimately blended with the posterior part of 
the wall of the sac. As the cord passes through the sac some of 
the large nerve-roots given off from it run forwards across the 
interior of the sac to re-enter the spinal-canaL Hence those nerves 



Fio. 337. — Syringo- myelocele. 

that are given off from the cord where it is adherent to the sac 
wall, appear to arise from the sac, and were in former times 
wrongly described as being distributed to it (see Fig. 336). 3. In 
the Byringomyelocele (Fig. 337), the most rare form, the central 
canal of the cord is greatly distended with fluid, the expanded 
oivr^ bping th iiR spread out over the sac wall, with which it is 
intimately blended. The nerves in this case pass through the 
walls of the sac to their destination. 

The coverings of the sac may be healthy skin ; but more commonly 
normal skin is only found at the sides, the central portion cou- 
^sistinp of a thin bluish membrane. Sometimes a slight depression 
is seen on the lower part of the sac at the spot where the cord 
terminates in the wall. This is called the umbilicus^ and at its 
bottom the central canal of the cord has at times been seen to open. 

In some instances there is no protrusion, but rather a depression 
in the situation of the cleft between the vertebrae (spina bifida 
occulta), the cleft being occupied by the blended membranes, cord, 
and skin, and the spot covered with a tuft of hair. In obscure 
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paraplegias, and in contractures and deformities of the feet, the 
back Should be examined, since this condition may be present 
though overlooked by the mother. 

Symptoms. — The swelling is usually of a p ;lobular or oval shape, 
translucent , sessile or slightly pedunculated and flaccid, but 
becomes tense and distended on coughing or crying. Pressing 
upon it sometimes causes the fontanellf s to swell. viPi and may 
produce convulsions. When the spinal cord and large nerves are 
involved, there may be paralysis of the extremities or of the 
bladder or rectum. The gap between the laminse of the vertebrae 
may at times be felt on pressing on the sac. As a rule these 
tumours show a great tendency to enlarge, and rupture spon- 
taneously, in which case death usually follows from the draining 
away of the cerebro-spinal fluid, and septic meningitis. Death, 
however, is sometimes due to marasmus and defective nutrition. 
When a spontaneous cure takes place it is usually due to the 
gradual shrinking of the sac. 

Diagnosis. — It s congenital origin will at once distinguish a spina 
bifida from a new growth developed subsequently to birth ; and its 
situation in the middle line, translucency . increase of tens ion on 
straining, and th e gap b etween the lamin;e when this can be felt, 
will usually serve to diagnose it from other congenital tumours. 

Treatment, — Excision in all cases except where there is well- 
marked paraplegia, hydrocephalus or marasmus, or where the 
tumour is small and well covered by a firm pad of integument, 
when it should be left alone or merely protected by a pad or 
shield, is the recognised treatment. In spinal meningocele two 
vertical skin flaps are made, the sac excised, the base ligatured or 
sutured, and the skin flaps brought together by suture. In meningo- 
myelocele the skin is reflected from the sac, the latter opened, the 
nerves and cord dissected from the sac wall, and returned into the 
spinal canal. The sac is now excised, the meningeal pedicle ligatured 
or sutured, and the skin flaps brought together over it, care being 
taken that the lines of suture in the meninges and skin are not 
placed opposite each other. The injection of Morton's fluid 
(iodine, grs. x. ; iodide of potassium, grs. xxx. ; glycerine, 5 j.) 
in quantities of 3j, was formerly much employed, but was attended 
by considerable danger of spinal meningitis, and is now discon- 
tinued by most surgeons. 

Coooydynia or pain in the joint between the sacrum and coccyx, 
is generally attributed to a blow or fall, or to injury received 
during parturition. There is pain on sitting, on rising from the 
bitting posture, during defsecation and on grasping the coccyx 
and moving it with one finger in the rectum and one outside. 
Treatment. — If rest, anodynes, and blisters fail, the coccyx may be 
removed through a dorsal incision, care being taken not to ii\jure 
the rectum. 
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Diseases of the Liver, Gall-bladder, Stomach, Spleen, 

Pancreas, Omentum and Mesentery that may call 

FOR Surgical Interference. 

surgery of the liyeb. 

Hydatid cysts of the liver are usually unilocular and filled 
with daughter cjsts varying in size from pin's heads to grapes or 
hen's eggs. The fluid may be abundant or the whole mass have 
become inspissated and of the consistency of cheese. Less often 
acephalocysts are met with. The cysts may be single or multiple, 
and in the latter case they may communicate secondarily. There 
is a wellmarked parasitic cyst-wall (endocyst), which before 
inflammatory complications have set in separates with ease from 
the fibrous capsule or adventitious cyst (ectoct/st). The latter when 
formed by liver substance is very thin and has very large veins, 
which it is important not to injure, whiUt in the projecting portion 
of the cyst it is fairly thick. i>igns, — An hydatid cyst causes a slow 
painless enlargement of a portion of the liver without other special 
symptoms such as jaundice, fever, or emaciation. The cyst may 
pr»ject from the under surface of the liver and be felt in the right 
hypochoudrium, or it may push up the diaphragm and encroach 
upon the thorax, at the same time pressing down the liver-edge 
below the ribs. The cyst is felt as a perfectly smooth and 
exceedingly tense tumour. If left alone it may suppurate and 
the patient die from fever and exhaustion, or it may rupture into 
the thorax and lung, into the peritoneum or intestine, or into the 
vena cava. Generally a rupture is fatal ; exceptionally recovery 
follows the coughing up of hydatid shreds or their escape into the 
bowel or urinary tract, or externally at the umbilicus. Treatment, — 
Aspiration, having for its object the drawing oft' of fluid and the 
consequent death of the parasite and shrinka^'e of the cyst, should 
be entirely given up. since it has been immediately fatal in more 
than 20*^/0 of the cases, and fails to cure in more than half. Thus, 
fatal results have followed the escape of fluid under high tension 
into the peritoneum or surrounding ti.ssne ; or acute local oedema 
is set up, also a form of general urticaria ; or a vessel may be 
punctured which bleeds into the cyst cavity as fast as the fluid is 
withdrawn. M oreover, even after aspiration and desiccation the cyst 
may undergo chronic inflammation and suppuration. Nor is aspi- 
ration of any service when the contents have become consolidated. 
An hydatid cyst should always be treated by incision and removal 
of the parasitic cyst as early as possible before inflammatory 
complications have set in. When suppuration has begun the 
treatment is the same as that for abscess. According to position 
thecyst is removed through an anterior or posterior incision. 

Anffinar incision. — The abdomen is opened by a short incision 

w. XX 
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in the right linea semilunaris, which can be enlarged downwards 
or horizontally outwards if desired. The projecting cyst is 
surrounded by sponges, or a portion of the liver is selected which 
feels very tense. A trocar and cannula is plunged in and the fluid 
allowed to escape ; then the puncture is gently dilated by forceps 
and by the finger until the white parasitic cyst can be seized with 
cyst- forceps. The nozzle of an irrigator is next passed between the 
parasitic and adventitious cyst, and a very gentle stream of water 
will detach and float up the former, so that it can be delivered 
through the small opening. If great gentleness is used none of the 
parasitic cyst is left behind. When the cyst is full of daughter 
cysts, the opening is made large enough for them to escape. If 
the contents are semi-solid, a blunt spoon is employed to scoop them 
out. Having well irrigated the cavity left by the parasitic cyst, 
taking the greatest care not to injure the wall and start haemorrhage, 
the opening is closed by sutures and the abdominal wound closed 
in the usual way. 

Posterior incision. — When the cyst can only be reached from 
behind, a length of the tenth, eleventh, or twelfth rib must be 
removed, the pleural cavity opened, the diaphragm stitched to the 
upper edge of the incision so as to shut off* the pleura, and the 
diaphragm cut through and the liver exposed. The lung collapses 
very little, and quickly expands again when the pleural cavity is 
shut off* as de8cril)ed. 

Abscess of the liver. — The abscesses of the liver that can be 
treated successfully are (a) the single tropical abscess commonly 
following on dysentery and in patients exhausted by malaria, and 
(6) the abscess due to a suppurating hydatid cyst. Multiple 
pysemic abscesses, from whatever source, are beyond surgical 
measures. Abscesses due to gall-stones will be referred to under 
the surgery of the gall-bladder. 

A tropical abscess contains amoebee, but, when uncomplicated, no 
pyogenic organisms. This is an important point, but advanced 
cases and suppurating hydatid cysts are generally infected. The 
symptoms of an abscess are local pain from inflammation of the 
serous surface, which l)ecomes throbbing as suppuration sets in, 
a continual fever with intermittent rigors, sweats, progressive 
debility, and but slight or no jaundice. The liver enlarges and the 
abscess may come to the surface and point below the ribs. It may 
cause an empyema or burst into the lung. When the above 
unfavourable symptoms persist, an exploration should be made ; 
if there is a delay until fluctuation is obtained the patient may 
become too weak. Asi)i ration without incision should not be done. 
If the pus is near the surface it is needless; if deep, vessels may be 
injured. Further, the result may be negative because the pus is 
too thick to pass through the needle easily, and as the needle is 
withdrawn pus may be extravasated and infect the peritoneum. 
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An incision should always be made ; if the peritoneum is not 
adherent, the cavity is protected by sponges. A trocar is passed 
into the abscess cavity and along the trocar the blade of a Paquelin's 
cautery at dull red heat. Into the cavity a large drainage-tube is 
pushed which has no side holes. Through the tube the cavity is 
washed out with hot water until pus and sloughs are got away ; 
then the tube is packed round with gauze before withdrawing the 
sponges protecting the peritoneum. If favourable, the pus and 
sloughs are chocolate coloured and nonodorous, and pyogenic germs 
are absent If dark-coloured material like prune juice, or bright red 
material like raspberry jam, continues to escape, an extensive 
destruction of liver-substance is in progress and the outlook is bad. 
When the abscess cavity is near the surface and thick-walled, 
especially when caused by a suppurating hydatid, a lai-ger opening 
should be made, all the sloughs, parasitic membrane, Ac, carefully 
sponged out, and the interior filled with iodoform gauze strips, 
which are frequently changed. An abscess may have to be reached 
across the pleura. 

Tumours of the liver. — A single tumour projecting from the 
liver below the ribs, not connected with the gall-bladder, not of 
metastatic origin, and not yielding to iodide of potassium should 
be explored through an incision. A pedunculated adenoma may 
be removed by the intra-peritoneal method of ligature, or more 
safely by suturing the parietal peritoneum round the neck of the 
pedicle, cutting across with the cautery and dressing the stump 
with iodoform gauze. In this way recurrent hsemorrhage into the 
peritoneum is avoided. A shrunken hydatid cyst has been excised, 
the cavity left being dressed with gauze. The tumour should be 
outlined from the surrounding liver-substanrce by the cautery knife 
at dull red heat. The section of such a tumour has a peculiar 
foliate appearance owing to the folded parasitic cyst walls, and 
booklets arc found. Gummata not relieved by iodide of potassium 
have been excised when pedunculated, or fixed to the abdominal 
wall, the interior scooped out and a strip of gauze inserted. Care 
should be taken not to interfere by puncture or otherwise with a 
malignant timiour of the liver, for simple puncture has been 
followed by continuous and fatal hsemorrhiige. Except when 
malignant disease has extended from the gall-bladder to the liver, 
these tumours are generally secondary. 

Tapping the abdomen for ascites should be done in the linea 
alba midway between the umbilicus and the pubes (Fig. 349, a). 
The bladder having been emptied, a small incision should be made 
through the skin, and the trocar and cannula, w ith a tube attached 
to convey the fluid into a vessel, should be thrust into the abdomen. 
The fluid should be drawn off slowly, and a many-tailed bandage, 
previously passed round the body, gradually tightened as the fluid 
flows, in order to keep up pressure on the abdominal vessels, and 
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so prevent syncope. Or the fluid may be drawn off with a 
Southey^s trocar and cannula. When this is used a skin incision 
is not necessary, nor is the many-tailed bandage, since the abdomen 
takes many hours to empty on account of the small size of the 
cannula, and there is thus no fear of syncope. Some surgeons 
wash out the abdomen through a small incisiou and insert a tube 
so as to continually drain the peritoneal cavity. Others sew the 
omentum to the abdominal wound so as to establish an anastomosis 
between the omental and parietal veins and thus aid the absorption 
of the ascitic fluid. 

SURGERY OF THE GALL-BLADDER. 

For RUPTURE AND WOUNDS OF THE GALL-BLADDER, See Injuries OJ 
the Abdomen^ p. 403. 

The affections of the gall bladder and ducts for which surgical 
interference may become necessary are : — Obstruction of the gall 
ducts by the impaction of a calculus or by a new growth with or 
without distension of the gall-bladder ; carcinoma of the gall- 
bladder in the early stages; empyema of the gall-bladder; and 
biliary fistulae. 

Obstruction of the gall -ducts. — The cystic, hepatic, or 
common duct may become obstructed by inspissated mucus, or by 
the impaction of a biliary calculus. The common duct in addition 
may be obstructed by a new growth about the head of the pancreas 
or in the lesser omentum or by inflammatory adhesions. When the 
obstruction is confined to the cystic duct there is distension of the 
gall-bladder, but no jaundice ; when confined to the hepatic duct 
there is jaundice but no distension ; when involving the common 
duct there is both jaundice and distension. The obstruction may 
be merely temporary, as in the passage of a gall-stone ; or may be 
permanent, as when a large stone becomes firmly impacted, or the 
duct itself is involved in the substance of a growth or inflam- 
matory adhesions. Under the latter circumstances the duct 
behind the obstruction becomes greatly distended, and the dilation 
extends to the ducts within the liver. Temporary obstruction 
during the passage of a stone gives rise to attacks of gall-stone 
colic. When such attacks are frequent, and no gall-stone is dis- 
covered in the fteces, it is probable that the stone is too large to 
pass, and from time to time descends into the common duct, where 
it acts like a ball-valve and then falls back again, allowing bile 
to pass (recurring biliary colic). The pain during these attacks 
exhausts the patient, and is in itself an indication for an explora- 
tory operation, even when no distension of the gall-bladder can 
be made out. Obstruction due to the involvement of the duct in 
malignant disease is characterized by intense and persistent 
jaundice with or without distension of the gall-bladder. 
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A distended gall-bladder forms a smooth rounded tumour 
projecting into the right hypochondrium below the ninth rib and 
moving with the liver during respiration. An enlargement may 
be made out by percussion, also by palpation, an ansesthetic being 
required when the abdominal walls are tense, or the patient may 
be turned over on the face or placed in the knee-shoulder position 
when the tumour becomes more easily felt A distended gall- 
bladder may contain more or less altered bile, often in very large 
quantity, or biliary calculi sometimes in great number, or pus if 
pyogenic organisms have gained admission. Distension of the 
gall-bladder nhlj be followed by ulceration or rupture, (1) into 
the peritoneal cmty, (2) into some part of the intestine, (3) into 
the pelvis of the J^idney, (4) externally on the skin surface. 

(1) Bupture into tJie peritoneal cavity, — Bile, being sterile, may 
escape in large quantities into the peritoneum without at once 
setting up peritonitis, but if already infected with pyogenic cocci, 
rapidly fatal peritonitis will ensue. At times, however, the 
extravasation may be limited by adhesions and a perinephritic or 
subphrenic abscess may form, and into either of these gall-stones 
may escape. Hence the occasional presence of a biliary calculus 
on opening an abscess in the loin and the somewhat rare phenomenon 
of the expectoration of a gall-stone should such a subphrenic 
abscess penetrate the diaphragm and involve the pleura and 
lung. (2) Rupture into the intestine. — The duodenum and colon 
are most frequently involved. Through the fistula thus formed 
large calculi may escape and give rise to intestinal obstruction. 
(3) Rupture into the pelvis of the kidney is rare. Bile and gall* 
stones may then pass directly into the urine. (4) Rupture on the 
skin surface. — Here an external biliary fistula may be formed by 
the adhesion of the gall-bladder to the abdominal wall and the for- 
mation of an abscess from which, aft«r it has burst on the surface, 
gall-stoues may bo discharged. The umbilicus is the commonest 
place of the rupture, exteusion taking place along the course of 
the oblitemted umbilical vein. 

Empyema of the gall-bladder. — Gall stones may remain 
latent in the gall bladder, merely causing intermittent attacks of 
pain and jaundice. Inflammation and suppuration, however, may 
at times occur, possibly as the result of invasion through the 
duct by the bacillus coli communis ; occasi«»ually as a secondary 
pyaemic process. The suppuration is attended by general fever, 
and the abdominal walla covering the distended gall-bladder 
become rigid and inflamed. An abscess may now form and open 
externally, or the suppuration may extend upwards into the bile 
ducts of the liver, which become greatly enlarged (pyelophlebitis). 
This condition gives- rise to continuous fever, severe rigors, 
sweating, jaundice, and wasting, whilst metastatic abscesses may 
develop before the patient dies. 
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Malignant disease of the gall-bladder may be set up by the 
irritation of gall-stones or it may be secondary to malignant disease 
of the liver. It is only in the early stage, when unfortunately a 
diagnosis can rarely be made, that surgical interference is possible. 

Cholecystotomy, or more correctly speaking, clvolecystostomy, 
is the opening and draining of the gall-bladder, consequent upon 
the impaction of a calculus in the cystic duct. Make a vertical 
incision in the linea semilunaris, beginning just below the ninth 
right costal cartilage, or over the tumour when the gall-bladder 
is distended (Fig. 349, f). Having divided the abdominal parietes 
and stopped all bleeding, open the peritoneum. Search for the 
gall-bladder with the finger beneath the liver if it does not present 
in the wound, and bring it to the surface if practicable. Pack 
the wound with sponges to prevent any fluid escaping into the 
peritoneal cavity, and introduce an aspirator-needle into the gall- 
bladder, which, as the fluid escapes, should be well drawn into 
the wound. Enlarge the opening in the gall-bladder and remove 
any gall-stones found loose. If a stone is found impacted in the 
cystic duct, extract it, if possible, by forceps, by gentle manipula- 
tion with the fingers in the abdomen, by careful crushing with 
padded forceps (choledochf^ltthotriti/)^ by breaking it with a needle 
passed through the wall of the duct, or by chipping off" fiugments 
as it lies in the duct. Secure the edges of the aperture in the 
gall-bladder to the abdominal wall by sutures, with its peritoneal 
coat well in contact with the parietal peritoneum ; leave a dniin- 
tube in the gall-bladder; and close the rest of the abdominal 
wound in the way already described. The biliary fistula thus left 
will generally close in a few weeks if the cystic duct has been 
cleared. 

Choleoystendysis is the operation of opening the gall-bladder 
by a small incision, and then closing the wound by a continuous silk 
suture, the muscular coat by a second continuous suture and the 
peritoneal by a Lembert suture. After the proper toilet of the 
peritoneum has been made, the wound in the parietes is then 
closed or an aseptic gauze drain inserted. It should only be 
done for small stones when the walls of the gall-bladder are quite 
healthy; or for small penetrating wounds or small ruptures of 
the gall-bladder in the neigh bourho)d of the fundus. This opera- 
tion is contra-indicated when there is obstruction in the common 
bile duct. 

Cholecystectomy, or extirpation of the gallbladder, may be 
required : 1, where perforation following suppuration and ulcera- 
tion has occurred, and the coats are found too softened to admit 
of suture ; 2, where cholecystotomy is indicated, but on opening 
the abdomen the gall bladder is found so contracted that its 
fundus cannot be drawn into contact with the abdominal walls 
without tearing it ; 3, for the cure of a persistent biliary fistula 
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when the common duct is patent ; and 4, for early cancer. Make 
an incision similar to that for cholecystotomy, prolonging it or 
dividing the muscles transversely a little below the ribs if more 
room is required. Having well packed the wound with sponges 
to prevent blood escaping into the general peritoneal cavity, 
dissect the gall-bladder from the liver, clamping or tying any 
bleeding vessels, divide the cystic duct between two ligatures, 
cleanse the wound, remove the sponges, and unite the abdominal 
walls in the usual way. 




Fio. 338. — Bflale and female half of Murphy's button, fixed tu situ and ready for 
pressing together. (After Murphy.) 

Cholecyato-enteroBtomy, or the establishment of an opening 
between the gall-bladder and the intestine, may occasionally be 
required for irreraoveable obstruction of the common bile-duct, as 
from simple stricture due to calculi, or cancer about the head of the 
pancreas, duodenum, Ac, involving the duct. Having opened 
the abdomen as in other operations on the gall-bladder, draw the 
gall-bladder and duodenum into the wound, and having made 
an incision into each, unite them by suture or, better, by Murphy's 
button. When the latter method is employed a running thread 
is first passed, as shown in Fig. 171, through all the coats of the 
duodenum, and then another thread in like manner through all 
the coats of the gall-bladder. An incision is next made into the 
duodenum within the running thread (see Fig. 171) two-thirds of 
the length of the diameter of the button to be used, the button 
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slipped in, and the thread tightly tied round the central cylinder 
(see page 422). A similar incision is made in the gall-b]adder, its 
contents evacuated, the other half of the button inserted and 
secured by the running thread in a similar way. The two halves 
of the button, held by the fingers in the way shown in Fig. 338, 
are now pressed together, thus fixing the serous surfaces in 
contact. The spring in the button produces pressure-atrophy of 
the tissues embraced by it, leaving an opening as large as the 
button, which, thus freed, is passed per anum, 

Choledoohotomy or Choledocho-lithotomy are the terms 
applied to removal of a gall-stone impacted in the common bile- 
duct. Having opened the abdomen the finger follows the gall- 
bladder, cystic duct, and common bile-duct as it lies in the gastro- 
hepatic omentum and behind the first portion of the duodenum. 
Passing the finger into the foramen of Winslow will often aid in 
detecting the calculus. The duct with the gastro-hepatic omentum 
is drawn into the wound, an incision, parallel to the long axis of 
the duct, made over the calculus, and the latter removed after 
fii*st breaking it up, if large, with forceps. The mucous membrane 
of the duct is united by a fine silk suture, and then the muscular 
and serous coats. The wound in the parietes is then closed, or a 
gauze drain inserted. A small instrument resembling in shape a 
hammer or croquet mallet may be inserted into the wound in the 
duct, so as to hook the duct forward whilst the sutures are being 
inserted. If near the end of the duct the stone may be reached 
by cutting into the duodenum. 

Choledochostomy, or the operation of establishing a cutaneous 
fistula with the interior of the common bile-duct, has occasionally 
been employed where there lias been great dilatation of the duct as 
a result of irremoveable pressure, as by an abdominal tumour. 

Choledooho- enterostomy, or the operation of forming a 
fistulous passage betw^een the dilated common bile-duct and the 
intestine, and Choledochectomy, or excision of a portion of the 
common bile-duct for localized malignant growths, «fec., have l)een 
performed a few times. 

SURGERY OF THE STOMACH. 

Washing out the stomaoh. — A soft rubber oesophageal tube 
is pa>bed into the stomach and connected with a lenuth of 
rubber tube and a funnel. After the stomach has been filled with 
hot water or boracic lotion the funnel is lowered, the tube forma 
a syphon, and the fluid flows out. Washing out the stomach may 
be required (1) in cases of poisoning, (2) to remove the undigested 
remains of a meal in pyloric obstruction, (3) to prepare the 
stomach for an operation involving its walls, and (4) to relieve 
fcecal vomiting in intestinal obstruction, and to prevent the regur- 
gitation of feecal matter whilst the patient is being anwsthetized. 
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The process is often resisted by the patient, although the 
irritation of the back wall of the pharynx may be prevented 'by 
painting or spraying with cocaine. Moreover, in exhausted patients 
it causes much shock. To avoid washhig out, therefore, (a) in 
fsecal vomiting in intestinal obstruction the patient may be given 
as much hot water as he can swallow, which will either flush out 
the stomach through the pylorus or be returned by vomiting ; 
(6) before an operation upon the stomach, the patient may be 
placed on nutrient enemata and be kept entirely without food by 
the mouth for twelve hours ; then the naturally antiseptic action of 
the hydrochloric acid of the gastric juice has time to render the 
interior aseptic. Elaborate methods are used for examining the 
gastric contents, but as regards the early stages of cancer, when 
it is alone reraoveable, the results a^e untrustworthy. In cancer 
the hydrochloric acid of the gastric juice is never increased in 
amount, and may be markedly diminished, while at the same time 
lactic acid is present in inverse proportion. The diminution in 
the amount of hydrochloric acid only occurs, however, when the 
mucous membrane and glands have undergone atrophy, owing 
to the long duration of the disease. In chronic dyspepsia and 
idceration the hydrochloric acid may be increased. 

The surgery of gastrlo ulceration. — 1. A gastric ulcer may 
rapidly perforate into the peritoneal cavity. 2. It may slowly 
leak, especially into the lesser peritoneal cavity, and cause a 
subphrenic abscess. 3. It may set up spasm or stricture of the 
pylorus, causing an arrest of digestion or gastric stasis followed 
by dilatation of the cavity. 4. It may give rise to repeated ha;mor- 
rhages. 5. It may cause the stomach to become fixed by adhesions, 
producing dragging pains ; or (6) it may lead to localized con- 
traction of the stomach, forming an hour-glass or bilocular 
constriction. All these conditions may be treated surgically. 

1. Acute pei'foration. — The characteristic sign of perforation is an 
acute agonizing \n\\\\ in the epigastrium accompanied by collapse. 
(Jenerally symptoms of chronic gastric ulceration have occurred 
previously, yet there are latent ulcers of which perforation is the 
first sign. The pain may be marked and continu(»u8, or a period 
of calm may intervene before peritonitis sets in. I he collapse 
may be very severe up to unconsciousness, with a subnormal 
temperature and slow feeble pulse, or it may be only a transitory 
fauitness. V<»mitin^ is not usual ; it may occur once and then 
not reappear till peritonitis excites it. The abdomen is at first 
retracted and hard ; then distension commences — fii-st in the 
epigastrium, which becomes tympanitic. With this the liver 
dulness may disappear, but this sign is subject to much variation, 
apparently in connection with distension of the colon. The 
res|)iiations are short and thoracic, and the pulse gradually 
increases in frequency. Later on all the signs of acute septic 
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peritonitis set in. A doubtful case should be watched from hour 
to hour, in order that the earliest possible diagnosis may be made, 
and in the meanwhile neither opium nor morphine should be 
given. Similar signs may attend perforation of the duodenum, 
intestine, or vermiform appendix, and it may be only on opening the 
abdomen that the perforation can be located. If, therefore, the 
stomach is found intact the search should be extended to the 
other viscera named. Treatment. — The abdomen should be opened 
in the middle line above the umbilicus ; the perforation, which is 
usually quite small, clean cut, and situated upon the anterior 
surface of the stomach, sought, tucked inwards, and the peritoneal 
coats brought into contact over the perforation by a double row of 
Lembert's sutures (Fig. 143). If little soiling of the peritoneum has 



Fio. 339. — A stomach opened to sliow the puckering of the mucous membrane 
after suture for perforating ulcer. (St. Bartholomew g Hospital Museum, 
No. 1918 a>.) 

taken place, the area of extravasation only should be sponged 
clean and the wound closed ; but if extensive extravasation has 
occurred, the peritoneal cavity should be well flushed out, and a 
gauze drain placed in the wound and in counter-openings in the 
loins and above the pubes. Sonje advise that a portion of the 
stomach wall around the hole should be excised, and a continuous 
suture placed in the mucous membrane, and a second row of 
Lembert's sutures in the peritoneal and muscular coats. This, 
however, is generally not necessary nor advisable. In many cases 
it is doubtful if suture of the mucous membrane be possible. 
When the perforation is surrounded bv induration, especially when 
it is near the pyloric or cardiac orifice, it is difficult or impossible 
to invaginate, and dangerous to excise. In such cases the hole 
may be filled by a piece of omentum, which becomes firmly united 
ancl forms a plug. 
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2. Svhphrenic or peHgastric abscess. — An ulcer on the posterior 
wall may slowly leak into the lesser peritoneal cavity, and if the 
foi-umen of Winslow is closed the inflammation may remain limited 
and a localized abscess form. Less often the leakage occurs in 
front, and then the adhesion of the colon and omentum to the 
abdominal wall may also cut off the inflammation from the general 
peritoneal cavity. A subphrenic abscess generally bulges forwards 
above the lesser curvature or extends to the left towards the 
region of the spleen or left kidney pouch, rarely to the right in 
front of the liver. It pushes up the diaphragm and may then 
perforate that muscle, extend into the pleura or into the left lung 
and cause an empyema, or into the pericardium and lead to fatal 
pericarditis. The chief sign in addition to the general evidence of 
suppuration is a tympanitic swelling bulging in the epigastrium or 



Fig. 340. —Dilatation of the stomach from carcinomatous stricture of the pylorus. 
The btomach held ten pints. (St. Bartholomew's Hospital Museum, No. 11^23 a.) 

left hypochondrium, and encroaching on the thorax, but it is often 
impossible to say whether the encroachment on the left pleural 
cavity is due to the pushing up of the diaphragm or to the forma- 
tion of an empyema. Treatment, — Aspiration is quite untrust- 
worthy. A short vertical incision should be made immediately 
below the xiphoid cartilage in the middle line or just below the 
costal margin in the left linea semilunaris, and forceps or the 
finger thrust cautiously inwards. A simple drain may be all that 
is necessary, but at times a counter-opening may be required behind 
and to the left, through the lower intercostal space, or an empyema 
may have to be drained after removing a piece of a rib. 

3. Pyloric ohstrw-tion may be due to (i.) reflex spasm from 
ulceration, (ii.) ulceration ending in stricture, (iii.) inflammatory 
adhesions on the ])eritoneal aspect of the stomach, (iv.) kinking 
from dilatation and displacement of the stomach, (v.) malignant 
disease, and (vi.) in young children, congenital hypertrophy. 
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The signs of simple or non-malignant pyloric obstruction are 
delayed digestion or gastric stasis as shown by discomfort or pain 
following a meal and becoming worse, until after three or four 
hours there is vomiting of undigested food with relief. At the 
same time the stomach becomes more and more dilated (Fig. 340). 
The chief reasons for excluding malignant disease are the chroni- 
city of the symptoms and the absence of a palpable pyloric tumour. 
The surgical treatment, which should be resorted to when sys- 
tematic washing out, diet and medical means have failed, and 
exhaustion and emaciation are increasing, consists in pyloro- 
plasty, with or without gastroplicatiou, or when this is impossible 
gas tro - enterostomy. 

4. ffasmorrhage from an nicer or gastrorrhagta is not synony- 
mous with hsematemesis, which may be due to causes other than 
ulceration. Signs. — The patient feels suddenly faint with a 
sensation of disteusion of the stomach by something warm, and 
then blood pours from the mouth with scarcely an effort. A pint 
or more of blood may be vomited and a large quantity may flow 
into the bowel and afterwards be passed per anum (melcena). The 
first hemorrhage may be fatal or may lead to acute amemia, from 
which the patient may slowly recover, or on the restoration of the 
pulse-tension a second or third and fatal haemorrhage may occur. 
iSurgiccU treatment, — Explorations have been undertaken for the 
purpose of arresting the haemorrhage, but the outlook is not 
encouraging whilst; the patient is in a state of acute anaemia. An 
exploration after the patient has somewhat recovered from the 
bleeding is more hopeful. When the ulcer is on the anterior wall 
it may be possible to tie the vessels supplying it, and then to 
tuck in the ulcer by seromuscular sutures ; or the stomach may 
be opened, and the floor of the ulcer cleared of debris^ fruit-stones, 
<fec., and then seared with the cautery. 

5. Adliedons of the stomach to neighouring parts set up by ulcers 
not yet perforated may be a source of continuous pain, limited to 
some spot in the abdomen. Treatment, — Patients have been 
relieved by dividing the adhesions, or by invaginating and 
suturing the ulcer. 

6. An hour-glass or bllocular sfomarh is divided into two by hard 
scat* tissue leaving only a narrow channel bctv^een the sacs. It 
may give rise to the symptoms of pyloric obstruction. The con- 
striction in the middle uf the stomivch may be noted when the 
viscus is dihtended, and fluid may be heard trickling from one sac 
to the other when the patient is turned on his side. The surgical 
treatment consists in dividing the stricture i\s in pyloroplnsty ; or in 
making a communication between the two sacs (gastro-gastrostomy), 
in the same way as in gastroenterostomy. 

Carcinoma of the stomaoh is of very frequent occurrence, 
causing more than oue-sixth of all deaths due to cancer in this 
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country. It is very difficult to diagnose at such an early stage as to 
allow of removal. In the majority of cases it attacks the pylorus, 
and may be first shown by signs of pyloric obstruction, the formation 
of a pyloric tumour, and progressive loss of weight. If anything, 
the amount of hydrochloric acid in the gastric juice is diminished 
and the lactic acid proportionately increased. The diagnosis in all 
suspicious cases should be completed through an exploratory 
incision, which will also settle the question of the suitability of the 
growth for removal. The cancer when thus exposed generally 
appears as a hard nodular mass involving the pylorus, and glands 
may be found enlarged along the greater or lesser curvature. The 
fingers must be passed behind the pylorus, one through the gastro- 
hepatic omentum, the other through the gastro-colic omentum. 
The tumour may be considered irremoveable if it is firmly adhei*ent 
to the head of the pancreas, if large glands are felt behind it and 
if it is fixed to other structures, a» the liver or gall-bladder. 

Pylorectomy. — The patient's stomach being empty, the pylorus 
is isolated by ligatures from the gastro-hepatic omentum above, 
and from the gastro-colic omentum bel<»w, including any glands 
found enlarged. The tumour is then drawn forward's, the peri- 
toneum protected, clamps are applied on the healthy stomach and 
duodenum, and the tumour cut away with an inch of healthy tissue 
beyond, bleeding points being clamped and tied. In order to make 
the duodenal opening as large as that of th«* stomach, a longitu- 
dinal incision is made in the duodenum opposite to its blood-vessels. 
The cut ends of the duodenum and stomach arc then sutured 
together, first by a deep row of sutures through all the coats, and 
then by a superficial row through the serous and muscular coats 
only. As this fitting together by sutures takes a considerable 
time, it is better to completely close the stump of the stomach and 
duodenum separately by a continuous Lembert suture, and then to 
perform a gastro-enterostomy with Murphy's button. The patient 
is fed from the first by nutrient enemata ; brandy, champagne and 
liquid food being given by the mouth at frequent intervals. The 
larger the portion of stomach removed the m<»re oftm is food 
necessary. In several cases the whole stomach has been removed ; 
patients have then required liquid or semi-solid easily digestible 
food every two hours. 

Pyloroplasty. — After having opened the abdomen in the middle 
line above the umbilicus, the pylorus is drawn forwards int^j the 
wound and the peritoneum protected by packing round with 
gauze or sponges. A longitudinal incision is next made from the 
stomach to the duodenum on a probe or director previously 
passed through the stricture. The centre of the wound on each 
side is retracted until it is diamond shaped (Fig. 341), and the 
wound is then closed by a double row of sutures in the vertical 
direction ; the deeper should involve all the coats, the superficial 
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one only the serous and muscular coats. This operation may be 
usefully employed for non-malignant stricture, but cases in which 
there is marked hypertrophy or a suspicion of malignant disease, and 
those in which the pylorus is embedded in adhesions, are unsuitable, 
and are better treated by gastro-enterostomy or by pylorectomy. 
After the operation the patient is given nutrient enemata until 
water is kept down, and then careful feeding is proceeded with. 

G-astro-enterostomy consists in forming a fistulous opening 
between the stomach and small intestine to allow the contents of 
the stomach to pass out when the pylorus is obstructed. Three 
methods are at present in use : — 

(1) Gastroduodtnoslomy. — A communication is made between 
the stomach and descending portion of the duodenum. Its 
merit is that the gastric contents enter the intestine above the 




Pig. 341. — McUkkI of performing pyloroplasty, diagrammatically shown. 
(From Esmarch and Kowalzig. ) 

bile-papilla and hence there is less danger of regurgitation of 
bile. But it cannot be carried out when the pyloric third of the 
stomach or the duodenum is involved by adhesions or new growth. 

(2) Anterior prcecolic gastro-jejunostomt/ (F\g, 343, A and B). — 
This is a relatively easy operation, which allows of a good length 
of gut being fixed to the stomach, so that a spur is avoided and 
the regurgitation of bile prevented. The objection against it is 
that a loop of small intestine has to be brought up in front of the 
transverse colon (Fig. 343, B), which it may obstruct. For this 
purpose a coil of gut must be selected about two feet from the 
duodeno-jejunal junction, and at least three inches be fixed in a 
line to the anterior wall of the stomach. 

(3) Posterior x^tro-colic gastro-jejunostomy (Fig. 343, A and 
C). — A loop of jejunum is attached to the posterior surface of the 
stomach through a hole made in the mesocolon. The omentum 
and mesocolon are raised, a longitudinal incision made in the 
mesocolon, and the stomach drawn through. Alternatively the 
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gastro-colic omentum and then the mesocolon are perforated and a 
loop of bowel drawn upwards and fixed to the posterior wall of the 
stomach. The advantage of this operation is the communication 
with the posterior wall of the stomach behind the colon ; its 
danger, the sharp bend of the loop tending to the formation of a 



Fio. 342. — Part of the stomach ami jejunum from a case of gastro-enttrostonriy 
for malignant growth at the pylorus, a. Stomach, b. Jejunum. The bone 
plates are still in situ. The plate in the jejunum is seen. (St. Bartholomew's 
Hospital Museum.) 

spur, and the regurgitation of bile into the stomach and hence 
bilious vomiting. It cannot be employed when this part of the 
stomach is involved by the cancer. 

(A) (B) 




Fio. 343. — Gastro-jejunostomy shown diagi-amraatically. m. Stomach, o. Colon. 
D. Small intestine. 1. Mesentery. 2. Mesocolon. 3 and 4. Great omentum. 
The parts in (A) are shown in their natural relatione. The arrow a shows the 
anterior operation after the anterior method of Wolfler, see (B); that marked 6, 
the posterior method of Von Hacker, see (C). (von Esmarch and Kowalzig.) 

Gastro-enterostomy is indicated (1) for inoperable cancer, as by 
its means life may be prolonged many months, the mortality 
following the operation having fallen to about 20 % ' C^)» ^^^ 
pyloric stenosis with dilatation and for persistent ulceration 
with recurrent heemorrhages, when pyloroplasty is unsuitable ; 
(3) after excision of the pylorus to save the time required to sew 
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the stomach to the duodeuum. The mortality in such non-malig- 
nant cases is 10 **/^ or less, and the result may be a permanent 
cure, or at least give great relief. It is performed at present by 
one of three methods — (1), by a double row of sutures; (2), by 
Murphy's button ; or (3), by Senn's plates (Fig. 342). If sutures 
are used, first the posterior sero-muscular row is inserted ; then 
openings are made into the stomach and duodenum, and the 
deeper row through all the coats inserted ; finally, the anterior 
sero-muscular sutures are put in. The great point is to fix as 
much as three inches of the gut to the stomach. I have always 
employed Murphy's button myself on account of the speed 
with which the operation can be performed, and have been 
uniformly successful with it. Othtrf-, however, have found that 
the button cuts through too soon, and fatal extravasation into the 
peritoneal cavity occurs, or that the opening is too narrow and 
soon closes, or that the button tails back into the stomach nnd 
irritates or sets up perforation. 

A danger which has not yet been quite overcome is that of 
exhaustion from vomiting set up by the regurgitation of bile into 
the stomach. 

G-astroplication or gastrorrhaphy is especially indicated when 
the amount of dilatation tends to cause a kink at the pylorus. 
Since the stomach wall in such cases has undergone much atrophy 
the object in view is to shape the stomach so as to allow food to pass 
as quickly as possible into the intebtines where it can be digested 
and absorbed. Gastroplication is therefore generally an adjunct 
to pyloroplasty. By interrupted sutures tucks are made along the 
front wall of the stomach so as to make the stomach into a tube 
leading from the oesophagus downwards to the duodenum. The 
alternative operation is gastroenterostomy. 

Duodenostomy and jejunostomy, or the operations for form- 
ing an artificial opening into these portions of the small intestine 
respectively, are so rarely required that they are not here described. 
Neither is the operation of opening the stomach, securing it to the 
abdominal walls, and then scraping away with a curette portions of 
the carcinoma blocking the pylorus. Indeed, gHstro-entert)stomy 
pyloroplasty, and pylorectomy by the improved methods have 
practically replaced these operations. 

Dilatation of the cardiao and pyloric ends of the 
stomach for simple fibrous stricture (Loreta*s operation) con- 
sists in opening the stomach and then dilating the cardiac or 
pyloric end, as the case may be, with the finger or dilators. The 
wound in the stomach is then closed by Lembcrt's suture, and the 
abdominal parietes united. The operation has been sometimes 
followed by death from hcemorrhage or peritonitis, and there is 
a tendency for the stricture to recur. Pyloroplasty is now 
generally substituted for dilatation of the pylorus. 
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8URGERT OF THE SPLEEN, PANCREAS, OMENTUM, AND MBSBNIBRT. 

Abscess of the spleen may be due to a septic iufarct or the 
breakiog down of a gumma, or it may follow chronic malarial 
inflammation in an exhausted subject. The signs are those of 
suppuration with distension of the left hypochondrium. An 
incision should be made into the abscess cavity and a counter- 
opening further back if necessary. 

A moveable spleen forms an abdominal tumour in the splenic 
region, enlarging after meals. Should the pedicle become twisted 
the spleen may become immensely engorged and finally gangrenous. 
If the pedicle can be untwisted the spleen may be fixed in place by 
suture {splenoplexy) ; if not, the organ must be removed. 

Chronic enlargement of the spleen is produced by repeated 
attacks of malaria ; and an enlargement from this cause should 
be distinguished from that of leucocy tha?mia. Removal is indicated 
on account of the size of the tumour, recurring attacks of pain, 
ansemia and emaciation ; but it should not be undertaken when 
it is accompanied by any considerable leucocythoemia. 

Tumours of the spleen amenable to surgery are primary 
splenomegaly, fibrocystic tumours, and slowly growing sarcomata. 

Splenectomy, or extirpation of the spleen, may be required for 
rupture of the viscus, and for some forms of enlargement and 
tumour. It should not be attempted if on exposure extensive 
adhesions are foimd, since, unless all these can be securely 
ligatured, fatal recurrent haemorrhage is almost certain to occur. 
An incision is made either in the linea alba, the left linea semi- 
lunaris, or still further to the left, and the spleen having been 
thoroughly exposed, adhesions carefully dealt with, and the organ, 
if enlarged, drawn out of the wound, the pedicle is transfixed in 
several places with strong silk, and the ligatures interlocked and 
tied. The pedicle is next severed well to the splenic side of the 
ligatures, the organ removed, the peritoneum thoroughly cleansed, 
and the abdominal wound united and drained. Great care should 
be taken not to tear the splenic substance, an accident attended 
with fearful haemorrhage. An enlarged, adherent, and hence 
irremovcable, spleen has been fixed in the abdominal wound where 
it has undergone venous congestion, gangrene and sloughing, 
followed by complete healing. 

Drainage of pancreatic cysts due to obstruction of the duct 
or to injury may be required. These cysts give rise to a tumour in 
the epigastrium, which is often attended with severe neuralgic 
pain, and from which may be obtained on aspiration an alkaline 
fluid having the properties of turning starch into sugar and of 
emulsifying fats. Fat may be present in the fajces and sugar in 
the urine. The abdomen should be opened and the cyst stitched 
to the abdominal wall and drained. Lloyd believes that many of 
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these so-called cysts are due to haemorrhage into the lesser sac of 
the peritoneum, the result of injury, whilst Swain attributes them 
to rupture of a retention-cyst of the pancreas into the lesser sac. 

A tumoiur of the omentum is freely moveable and not covered 
by intestine. It may consist of rolled up or matted omentum, 
the result of inflammation, or it may be a cyst or of a vascular, 
fibrous, or sarcomatous nature. Treatment. — An exploratory 
incision should be made, and if the tumour is found moveable 
the whole of the omentum should, as a rule, be excised up to 
the transverse colon. 

Mesenteric tumours. — The chief tumours of the mesentery 
ftre cy^ts which mav contain serum or blood, when they are 
probably of traumatic origin, or chyle, when they are due to a 
dilated and obstructed lacteal vessel. Hydatid and dermoid cysts 
may also occur, and sometimes an ovarian cyst may become 
detached from its pedicle and grafted on to the mesentery. The 
Special signs are a moveable tumour covered by resonant intestine. 
At times there are symptoms of abdominal obstruction. Treat- 
ment — The cyst may be either incised, washed out and closed, or 
be carefully shelled out after pushing aside the mesenteric vessels ; 
only when absolutely necessary should the cyst wall be sutured to 
the abdominal wound and the cyst drained. 



Surgical Diseases op the Intestines. 

intestinal obstruction. 

The pathological conditions that mav give rise to intestinal 
obstruction are very various, and may be considered under the 
following heads : — 

1. Impaction of feeces, gall-stones, or foreign bodies in 
the intestines. — An accumulation of hardened feeces may occur 
as the result of habitual or accidental constipation, and is then 
nearly always met with in the large bowel, and especially in the 
region of the c«ecum or in the sigmoid flexure and rectum. The 
impaction of gall-stones or intestinal concretions, though more rare, 
is also met with, but usually in the small intestines. Obstruction 
from these causes is more common in women than in men. Foreign 
bodies that have been swallowed, though they usually escape at 
the anus, may become impacted in any part of the intestine, but 
especially in the lower part of the ileum, the csecum or rectum. 

2. Internal strangiQation or internal hernia. — These 
terms are applied to obstruction of the intestine by some constrict- 
ing agent within the abdomen. The strangulation may be effected 
by : 1 . Bands produced by the stretching of old inflammatory 
adhesions, the result of former peritonitis. These are more 
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particularly common about the mouths of old hernial sacs. 2. The 
remains of some fcBtal structure, as the omphalo-mesenteric duct 
(Meckel's diverticulum), *kc. 3. A coil of intestine slipping through a 
hole in the mesentery or omentum. 4. A coil of intestine passing into 
a pouch of peritoneum (retroperitoneal hernia) such as the duodeno- 
jejunal, the sigmoid, or one of the ileo-csecal pouches. 

3. Volvulus is a twisting or kinking of a coil of intestine, so 
that its calibre is completely obliterated at the twisted or bent spot. 
Accumulation of flatus, excessive peristalsis duo to gall-stones, 
constipation and unequal distension have been assigned as causes. 



Fio. 344. — Intussusception, a. Sheath or intussuscipiens. b. Middle or 
returning tube. c. Innermost or entering tube. (St. Bartholomew's 
Hospital Museum, No. 2182.) 

Volvulus is said to be most common in the sigmoid flexure, and 
always to be situated towards the back of the abdominal cavity. 
The intestine may be — 1, simply bent upon itself; 2, twisted 
round its mesentery; and 3, wound round another coil of intestine. 
The first form only occurs in the colon ; the second in the small 
intestine ; the third form usually consists of the colon wound round 
a coil of small intestine, the sigmoid flexure, or the csecum. 

4. Intussusception (Fig. 344) is the invagination of a portion of 
intestine into the lumen of the intestine immediately below. The 
intestine thus forms three tubes, one within the other, an outer, 
middle, and inner (Fig. 346). The external tube is called the 
sheatky or inittsmscipiens (Fig. 344, a), the innermost the entering 
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tube (Fig. 344, c), the middle the receding, returning, or inverted 
tube (Fig. 344, b), the last two together being further called the 
intussuscepted portion, or intumtsceptum. Thus there are two 
peritoneal and two mucous surfaces of the intestine in contact 
(Fig. 346), and between the inner and middle tubes is a portion of 
the mesentery or mesocolon, which is necessarily drawn down with 
the intestine. The dragging of the mesentery causes the intussus- 
cepium to assume a greater curve than its sheath, and hence to 
become puckered along its concavity ; it also causes the orifice of 
the intussuscep<wm to be directed towards the mesenteric attach- 
ment and to be slit-like in shape (Fig. 345). The intussusception 
nearly always increases at the expense of the lower portion of the 




Fig. 346. — Diagram of intussusccp- 

Flo. 345. — IntussuEception. (St. lion to show the three tubes and 

Bartholomew's Hospital Museum.) the drawing in of the mesentery 

between the inner and middle tube. 

intestine, the sheath becoming more and more infolded, so that, if 
the intussusception occurs at the ileo-colic junction, no more of the 
ileum will be involved, but the ca)cum and colon may be gradually 
folded in. More rarely, however, the ileum is protnided through 
the ileo cajcal valve ; the intussusception then increases at the 
expense of the upper portion of the intestine, more and more of 
the ileum being protruded through the valve. Four chief kinds 
of intussusception are described. 1. The ileo-ccecal, the commonest 
form, in which the ileum and caecum protrude into the colon, the 
ileo-ca)cal valve forming the apex of the intussuscep^wm, more and 
more of the colon being folded in. 2. The ileo-colic^ the least 
common, in which the ileum protrudes through the ileo-C8Dcal valve, 
the ileum forming the apex of the intussuscep^wm, but the 
part of the ileum forming the apex keeps changing as more 
and more of the ileum passes through the valve. 3. The 
colicy in which jiart of the colon is invaginated into the colon 
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below ; and 4. The enteric^ in which a portion of the small intestine 
is invaginated into a lower part of that bowel. At first the invagina- 
tion is reducible, and is not attended with any serious obstruction 
to the lumen of the intestine. In this condition it may remain, in 
chronic cases, for several weeks or months. Or the mucous mem- 
brane of the intussuscep/Mw may become congested and swollen, 
rendering reduction difficult or impossible without rupture or other 



Fio. 347. — Intussusception, c. Asceniing colon. I. Ilenm. l. Liver, 
s. StoiDttch. H.F. Hepatic flexure of colon containing apex of tbe 
intussusceptum. n. Jejunum. (St. Bartholomew's Hospital Museum. 
No. 2182, B.) 

injury of the intestine. In the majority of cases, however, especially 
in infants, if the intussusception is not soon relieved, the Mood- 
vessels of the involuted mesentery rapidly become constricted 
where the latter enters the sheath, causing acute obstruction to the 
circulation in the receding tube. As a consequence of this, the 
mucous membrane becomes intensely congested, and pours out the 
sanious discharge so diagnostic of the disease. In the meanwhile 
the contiguous peritoneal surfaces of the inner and middle tube 
become inflamed and glued together, rendering reduction impossible. 
Gangrene of the intussuscep^/t^/i now ensues, and the patient usually 
dies of collapse or peritonitis in a few days. In adults, however, 
and in children of six or eight years and upwards, the gangrenous 
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portion may very occasionally slough off at the constricted part 
and be passed per anum ; but in children under two years of age 
the disease, unless relieved by treatment, is almost invariably fatal. 
Should recovery take place in this manner, the patient may 
subsequently succumb to stricture of the intestine, from contraction 
occurring at the spot where the intestine has united. The 
intussusception may measure only two or three inches in length, 
or it may involve a great part (Fig. 347) or the whole of the 
large intestine and protrude at the anus. Its most common 
situation is at the ileo-colic junction, then in the small intestine, and 
then in the colon; at the ileocolic junction the ileo-caecal variety 
is very common, the ileo-colic is rare. Intussusception is rare in 
adults but common in children, especially in infants. In 75°/^ of the 
cases admitted into St. Bartholomew's Hospital during a period of 
ten years the patient was under one year of age. The reasons given 
for the affection being so common in young children are the greater 
length of the mesentery in childhood, and the rapid increase in the 
size of the colon as compared with the ileum soon after birth. It 
has been shown that peristalsis stops at the ileo-csecal valve, 
whilst fresh peristalsis occurs in the colon. It may thus happen, 
especially during irregular peristalsis, such as may be set up 
by castor oil, injudicious feeding, diarrhoea, woi-ms, or external 
violence, that the ileum may "be contracting at a time when 
the colon is dilated to its greatest extent, and so gets slightly 
tucked into the larger bowel, and then when the colon contracts, 
is violently seized and * swallowed,' as it has been aptly termed, 
the long mesentery of childhood favouring the invagination. In 
some cases the invagination has apparently been due to the 
dragging of a polypus. The slight invaginations, often multiple, 
of the small intestine which may occur in the dying, must not be 
mistaken for true intussusceptions. In these the lower part of the 
intestine is often invaginated into that above. Very occasionally 
multiple intussusceptions have been met with during life with the 
lower part of the gut invaginated into the upper. 

5. Stricture of the intestine consequent upon disease of 
the intestinal wall. — This condition is generally due to the 
growth of a carcinoma of the intestinal wall, more rarely to con- 
tractions following dysenteric, tuberculous or syphilitic ulceration, 
the passage of gall-stones, or injur}' or operation on the intestine. 
It is most frequently met with in the large intestine, especially 
the rectum, and then in order of frequency, in the sigmoid, 
descending colon, splenic flexure, hei)atic flexure and ccecum. It is 
rare in the small intestine. 

6. Constrictions of the intestine consequent upon disease 
beginning external to the intestinal wall. — This condition 
may depend on chronic peritonitis, or on malignant disease of the 
omentum or mesentcrv. It is more common in the small than in 
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the large intestine, and not only narrows the calibre of the bowel, 
but also obstructs the peristaltic action by gluing the coils of 
intestine to one another and causing contraction of the mesentery. 

7. Acute peritonitis and enteritis are not uncommon causes 
of intestinal obstruction. Peritonitis is a frequeut termination of 
the other conditions that cause obstruction, but it is perhaps 
most often due to inflammation spreading from the region of the 
cjecum ( pen-typhlitis), the bursting of a peri-typhlitic abscess 
into the peritoneal cavity, to ulceration, perforation, or gangrene 
of the vermiform appendix or rupture of a pyosalpinx. 

8. Peri-typhlitis, typhlitis, and appendicitis. — Peri- 
typhlitiSf or inflammation localized to the peritoneum about the 
caecum, is in the great majority of cases the result of appendicitis, 
or inflammation of the vermiform appendix ; more rarely of 
typhlitis, or inflammation beginning in the caecum itself. 

Appendicitis is nearly always the primary lesion in the condition 
formerly known as peri-typhlitis. It is a disease of adolescence, 
half the cases occurring under twenty, and it is three times more 
common in males than in females. Much attention in recent 
years has been given to the causation and pathology of appen- 
dicitis. It is believed that the remarkable frequency with 
which inflammation attacks this portion of the intestine is 
due in part to its anatomical peculiarities, viz. : dependent 
position, narrow mouth, short mesentery, single artery in the free 
margin of its mesentery, and removal from the direct fcecal 
current ; in part to the lower resisting power that it possesses in 
common with other foetal and archaic vestiges ; and in part to the 
presence of the Bacillus coli communis^ which, though inert so 
long as the epithelial lining is intact, becomes virulent and 
pyogenic so soon as any lesion is present. The immediate exciting 
causes of the inflammation are : 1. In the great majority of cases 
habitual constipation, diarrhoea, or other digestive disturbance 
induced by improperly masticated or indigestible food. 2. Cold, 
or injury in the region of the groin. 3. The formation of a faecal 
concretion or the lodgment of a foreign body such as a fruit stone, 
pin, Ac, in the appendix. 4. Still more rarely strangulation of 
the appendix in one of the caecal peritoneal pouches. 5. Tuber- 
culous, typhoid and malignant ulceration. In the more common 
form of appendicitis attributable to digestive disturbance it is 
believed that, in consequence of irregular distension of the ileum 
and caecum, the peritoneal folds of the appendix become dragged 
upon, causing the appendix to become still further twisted and 
bent, and its blood-supply, which is derived from the single vessel 
in the concave free margin of its mesentery, to be thus seriously 
interfered with. According to the amount of strangulation thus 
induced, congestion, swelling, catan-hal inflammation, ulceration 
or gangrene result, The Bacillus coli communis now comes into 
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action, and a localized peritonitis is set up about the appendix and 
tecum. This may terminate in (1) resolution ; (2) a localized 
abscess, limited by adhesion of the coils of intestine to each other ; 
(3) a retro-peritoneal abscess, and (4) diffuse septic peritonitis. 

Several varieties of appendicitis are described :— (a) Catarrhal 
appendicitis. In this the mucous membrane is greatly swollen, 
narrowing the lumen of the tube in one or more situations, whilst 
the parts beyond may become greatly distended with mucus or 
muco-pus, or calcareous concretions may form in it, and become 
coated with faecal matter. Finally the distended part may give 
way, producing a localized or general peritonitis, {h) Perforating 
appendicitis. In this variety a concretion forms in the appendix ; 
ulceration ensues and sudden perforation, followed by diffuse or 
occasionally by localized peritonitis, supervenes. This form is piar- 
ticularly common in boys, (c) Gangrenous appendicitis. In this 
form the torsion or twisting of the appendix is so extreme that 
the vascular supply is cut off and the whole or part of the 
appendix passes at once into a state of gangrene, and sets up 
either a localized abscess or diffuse septic peritonitis, {d) OUitera- 
tive ap/>endicitis. In this form the lumen of the tube becomes 
constricted in several situations, and finally the whole calibre 
becomes obliterated, and the appendix reduced to a fibrous cord. 
(e) Recurrent or relapsing appendicitis. In this variety attacks of 
acute inflammation occur from time to time, with intervals of 
partial or complete cessation of the symptoms. 

9. Mechanical pressure on the intestine by innocent or 
malignant growths, hydatid cysts, enlarged glands, ic, may occji- 
sionally give rise to obstruction. 

10. Congenital malformation of the intestine. — Amongst 
the chief of these may be mentioned imperforate anus, deficiency 
of the rectum, absence of the colon, termination of the colon in 
the bladder, itc. Obstnictions from such and like causes are only 
met with in the infant (sec Diseases of Rectum^ p. 754). 

11. External hernia. — All forms of external hemise when 
strangulated, and generally when incarcerated or inflamed, are 
productive of intestinal obstruction (see Hernia^ p. 715). 

12. Paralysis of the muscular coat of the intestine.—Ob- 
struction sometimes occurs solely as the rosult of loss of power in 
the muscular coat of the intestine {Adynamic intestinal ohntntr- 
tion). This form of obstruction may be due to the excessive 
formation of gas during an attack of dyspepsia, to habitual 
constipation, ic. ; or it may follow o|>erations on the rectum. 
Paralysis of the muscular coat may also occur after abdominal 
section, an operation for strangulated hernia, <fec., owing to venous 
congestion, and stasis and gangrene may follow. 

Termimttion of intestinal obstruction. — Whatever the cause of 
the obstruction, the intestine above becomes sooner or later 
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enormously distended with faecal matter (Fig. 351 ) and flatus, and if 
the obstruction be not removed thecase will end fatally from exhaus- 
tion, peritonitis, ulceration or rupture, followed by collapse and 
peritonitis, or septic poisoning by the toxines of the Bacillus coli 
communis {Coli hacillosis). When nipture occurs it is usually the 
ceecum that becomes most distended and gives way, the rupture being 
in some cases preceded by superficial ulceration (stercoral ulcers). 

The symptoms of intestinal obstruction vary according to the 
pathological conditions upon which the obstruction depends. The 
symptoms common to all may be said generally to be pain, vomiting, 
constipation, and more or less distension of the abdomen. When 
the obstruction occurs suddenly, and is attended by strangulation of a 
portion of intestine, as in 1 , the various forms of constriction pi*o- 
duced by bands ; 2, a portion of intestine slipping through a hole 
in the mesentery or omentum, or into a retro -peritoneal pouch ; 
3, volvulus ; and 4, external strangulated hernia, the symptoms 
are also siidden in their onset and acute in their course, as is 
likewise generally the case when they depend upon intussuscep- 
tion, the impaction of a gall-stone or other foreign body, the 
sudden accumulation of fceces above a stricture, appendicitis or 
peri-typhlitis, or acute enteritis or peritonitis. Thus the pain is 
severe and violent, occurs suddenly in a person in previously good 
health, and is generally refeiTed to the umbilicus, t.r, about the 
region of the solar plexus; the vomiting comes on early, and 
may rapidly become faecal ; the constipation is complete from the 
first ; flatus will not pass by the anus; the urine may be scanty 
or suppressed ; there is frequently hiccough and tympanites ; the 
temperature is below normal ; the pulse rapid and feeble ; the tongue 
is coated and soon becomes dry and brown ; the face is pale and 
bathed in cold sweat; the collapse increases ; and the patient dies of 
septic poisoning. When, on the other hand, the obstruction conies 
on more slowly, and aportion of the intestine is obstructed rather than 
strangulated, as from(l) progressive stricture of the rectum or colon ; 
(2) the pressure of an abdominal or pelvic tumour; (3) the gluing 
together of the intestines by chronic peritonitis or cancer ; (4) the 
gradual accumulation of fteces, duo to habitual constipation, and 
(5) chronic intussusception ; the symptoms are also insidious in 
their onset and chronic in their course. Thus, obscure abdominal 
symptoms may have existed for some time. The pain is less severe, 
more difliised, and may be intermittent, but increases with the 
distension. Vomiting only occurs late in the course of the affec- 
tion, and does not l)ecome feecal till towards the last. Constipation 
is not complete at first, the motions may be scybalous, and there 
may be a history of alternating constipation and diarrhoja. The 
distension of the abdomen is gradual and is, perhaps, more marked 
in the lumbar and epigastric regions. The abdomen appears broad, 
and coils of intestine may l>e visible owing to increased peristalsis 
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consequent upon hypertrophy of their muscular coat ; gurgling 
sounds are often heard on auscultation. The urine is normal. 
Several similar attacks may have occurred, with periods of 
quiescence, in which the patient is apparently quite well. A 
stricture may perhaps be felt in the rectum by the finger, or in the 
sigmoid flexure by passing the hand, or a tumour may be discovered. 
Collapse does not come on till the end. Such, broadly, may be said to 
be the symptoms attending acute and chronic intestinal obstruction. 
But it must not be forgotten that the conditions which commonly 
give rise to chronic symptoms may, at any time, suddenly terminate 
in complete obstruction and strangulation, when the symptoms will 
at once become acute. Thus a slowly contracting stricture may 
become suddenly obstructed by the impaction of fseces, or by a 
portion of intestine immediately above becoming invaginated into 
it ; or acute peritonitis may suddenly supervene, owing to the giving 
way of an ulcerated portion of intestine above a stricture, <kc. 

The diagnosis of the various pathological conditions causing 
obstruction or strangulation of the intestines, though sometimes 
comparatively easy, is often very difficult, or even impossible. 
The surgeon's first care, when called to a patient with signs of acute 
abdominal obstruction, i.e., pain, vomiting, constipation, and pos- 
sibly distension of the abdomen, should be to exclude external 
strangulated hernia, not merely contenting himself with examining 
the femoral and inguinal rings, but also making a careful search 
in the less common situations of hernia, as the obturator foramen 
and sciatic notch. Should there be any fulness, or the least 
suspicion of strangulation in any of these regions, an exploratory 
incision should be made. Having satisfied himself of the absence 
of external hernia, he should next carefully examine the abdomen 
by inspection, palpation, percussion, and auscultation with the 
phonendoscope, and explore the rectum and vagina with the 
finger ; whilst the former canal may, in some instances, be further 
examined by carefully passing a long enema-tube or even by intro- 
ducing the whole hand. At times something may be learnt by 
cautiously inflating the colon with air, or by slowly distending it 
by the fountain syringe with fluid, the patient being in the genu- 
pectoral position. Senn has shown that gas will pass the ileo- 
ccecal valve, causing, as it does so, a distinct rushing sound, with 
diminution of pressure as indicated by the mercurial manometer 
attached to the inflating rubber- bag. If there is no obstruction 
the gas can be forced through the whole intestine and out at the 
mouth. Inflation, however, is highly dangerous, in that rupture 
of the intestine may easily be caused. It is rarely or never used in 
this country. Should (a) a hernia be discovered exhibiting well- 
marked local signs of strangulation ; or (/>) a distinct tumour be 
detected in the abdomen or pelvis ; or (c) on introducing the finger 
into the rectum a stricture be felt ; or (d) the bowel be found 
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loaded with hardened feces ; or (e) blood and slime escape from 
the anus and a sausage- shaped tumour be detected in the abdomen 
or rectum ; or (/) a localized and tender swelling be discovered in 
the right iliac fossa, the diagnosis of (a) strangulated hernia, 
(6) a new growth obstructing the bowel, (c) stricture of the 
rectum, (d) impaction of hardened fajces, (e) intussusception, and 
(/) appendicitis or peri-typhlitis respectively can be readily made. 
But when, on the other hand, the hernial rings are found free, 
the rectum empty, and nothing can be felt in the abdomen, the 
difficulty of localizing the cause of the obstruction is great, and 
even after thg most careful examination and thoughtful consideration 
of the symptoms it may only be possible to arrive at an approximate 
guess as to the nature of the case. Thus, if the symptoms are acute 
the obstruction will probably be due to some form of internal 
strangulation or to a volvulus ; but it must not be lost sight of that 
it may be due to appendicitis or peri-typhlitis, acute enteritis or 
peritonitis, or possibly to the impaction of a gall-stone. If the 
symptoms are chronic it may be due to stricture in the upper part 
of the rectum or some part of the colon, malignant disease of the 
omentum or intestine, or chronic peritonitis. If acute symptoms 
have been engrafted on chronic, it may then be caused by the 
impaction of fteces above a stricture, peritonitis following perfora- 
tion above a stricture, the giving way of a distended vermiform 
appendix, or the rupture of a peri-typhlitic abscess. Although it 
may be impossible to make a diagnosis, the following considerations 
may help us. Thus, if the onset of tl.'^ symptoms is sudden and 
the patient is an infant or a young child, the cause of the obstruc- 
tion will probably be intussusception or peritonitis. If the patient 
is elderly or middle-aged, and the symptoms are chronic, malignant 
stricture or impaction of fceces is the most probable cause. In 
middle age intussusception is rare. The tendency to vomit is in 
proportion to the nearness of the obstruction to the stomach, the 
tightness of the constriction, and the persistence with which food or 
fluid has been taken by the mouth. Early vomiting implies tight- 
ness of the stricture ; violent retching or bile-vomiting points to 
gall-stones ; fsecal vomiting only occurs when the obstruction is 
moderately low down. Vomiting may be absent at first in obstruc- 
tion of the colon or rectum. Finally, if peristalsis is visible, the 
case is almost certainly not one of acute peritonitis. 

1. In impacted fceces there may be a history of previous constipa- 
tion, the rectum will probably be found distended, or fajces will be 
passed on the use of enematn. A swelling may be felt through the 
abdominal parieles, and if so will be soft, and can perhaps be 
indented with the fingers. In obstruction from gall-stones, there 
may be pain in the region of the gall-bladder, perhaps jaundice ; 
gall-stones may have passed, or similar attacks have been pre- 
viously suffered from, and the bowels may have acted irregularly. 
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The vomiting is gastric or bilious, and is attended with violent 
retching. If the obstruction is due to a foreign body there will 
probably be a history of one having been swallowed, and it might 
possibly be detected by the x rays. 

2. In internal strangulation the attack is very sudden, and is 
probably attributed to a strain ; the pain is intense, and is referred to 
one spot, or to the umbilicus ; vomiting comes on early and gives no 
relief; the constipation is sudden ; there is no desire to defflocate; 
the urine is scanty ; there is no visible peristalsis ; no tumour can 
be felt ; there is no haemorrhage from the bowel, and no tenesmus ; 
the abdominal walls are very tense. There is probably a history of 
some affection which might produce bands of adhesions, as peri- 
tonitis, typhoid fever, or a former hernia ; or there may have been 
previous attacks of abdominal obstruction with intervals of perfect 
health. 

3. In volvnlnsj the signs are similar to the foregoing, but if any- 
thing still more severe. Meteorism, or distension with gas, comes 
on early and is well marked. The patient is probably over forty 
years of age, and has suffered from constipation. The sigmoid 
flexure nmy be visible. There may bo some tenesmus or straining 
to pass a motion and the vomiting may relieve for a time. 

4. In intussusception, when acute, there is a discharge of mucus 
and blood from the anus with usually marked tenesmus ; the pain 
is intermittent and comes on in spasms ; the abdomen is not much 
distended ; meteorism is absent ; the abdominal parietes are 
usually lax, and through them a sausage-shaped tumour, doughy 
to the feel, hardening on handling, and perhaps changing its 
position from time to time, may sometimes be detected, and most 
usually on the left side. The invaginated bowel can possibly be 
felt in the rectum. In the ileo-ctecal form the resistance in the 
right iliac fossa may be decreased (signe de Dance) owing to the 
csecum, as more and more of the colon is folded in, passing 
across the abdomen through the transverse into the descending 
colon. Collapse soon ensues. When chronic, there may have been 
attacks of localized pain lasting for months before sti*angulation 
occurs, the patient having been in good health in the intervals. 
There is straining and tenesmus; the constipation is not complete; 
vomithig is absent or intermittent ; the distension is not marked ; 
and collapse does not come on till the end. The tumour will 
have characters similar to those mentioned above. 

5. In stricture the patient is usually old or middle-aged ; the 
symptoms come on very insidiously ; there are alternate attacks 
of constipation and diarrhoea ; the constipation gradually becomes 
more and more pronounced ; the motions are probably lumpy 
{scybalous), pipe-like, or flattened ; dyspepsia is complained of; 
the pain is diffused and depends upon the distension of the 
abdomen ; the distension comes on slowly, and is greatest in the 
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flanks ; peristalsis is visible ; the urine is copious ; the pulse quiet ; 
and vomiting only occurs late in the case. Similar attacks may 
have occurred from which the patient quite recovered. Having 
diagnosed the case as one of stricture, the next point to deter- 
mine is whether it is situated in the sigmoid flexure or rectum, 
and consequently that opening the sigmoid flexure in the left groin 
or the descending colon in the left loin, will be well above the 
stricture ; or whether it is situated in the descending colon, splenic 
flexure, or transverse or ascending colon, so as to necessitate the 
opening of the transverse colon, ascending colon or ceecum. To 
begin with, it should be remembered that stricture is most 
common in the sigmoid flexure and rectum, next in the colon, 
with diminishing frequency up to the caecum, then in the ceecum 
itself, and is very rare in the small intestine ; indeed it is so rare in 
the last two situations, that when its exact position is not known, 
it is generally safe to assume that transverse or right colotomy or 
typhlotomy will suffice. Again, if the stricture is in the rectum 
or sigmoid flexure, the distension will be equal on the two sides ; 
when in the descending or transverse colon, greater on the right 
than on the left side. The amount of distension on the two sides 
may be more accurately estimated by the cyrtometer than by mere 
inspection and palpation. If an enema tube will pass for some 
distance, say a foot or so, and a large quantity of fluid can be in- 
jected, the stricture is probably high up ; but too much importance 
must not be attached to this sign, as the enema-tube may have 
bent upon itself and the rectum and sigmoid flexure are often very 
capacious. Sometimes when the stricture is just above the reach 
of the finger the rectum becomes greatly dilated {ballooned)^ due, it is 
said, to paralysis of the muscular coat of the rectum following on 
involvement of the nerves in the cancer. Further, something may 
at times be learnt by ausculting the colon, especially with the aid 
of the phonendoscope whilst the injection is being given, and by 
passing the whole hand into the rectum. The detection of. 
tumour in any part of the colon or ceecum will, of course, set the 
diagnosis at rest. 

6. In constrictions there is pain of a paroxysmal nature, of short 
duration and of frequent occurrence ; peristalsis may not be visible 
on account of the matting together of the intestines, but gurglings 
may be heard. There is no vomiting or distension except during 
the attacks of pain. Constipation is not complete ; defcecation is 
painless ; the motions are not compressed or pipe-like as they may 
be in stricture ; and there is no distension in the flanks. The 
symptoms may at any time suddenly become acute. 

7. In acute j^^^i^onitis and enteritis the abdomen is distended 
from the first, hard, and board-like ; peristalsis is not visible ; the 
pain is gi'eat and increased on the least pressure ; the pulse is 
small and wiry; the temperature may or may not be raised. (See 



Digitized by 



Google 



702 DISEASES OF REGIONS. 

Perttonitisy p. 427.) There will probably be a history of previous 
attacks of appendicitis or peri-typhlitis, or of gastric ulcer, or the 
patient is suffering from typhoid fever or has had uterine or 
ovarian troubles, <kc. 

8. In appendicitis or peri-typhlitis the symptoms may set in 
gradually, but more often begin with an attack of acute pain, 
especially in the perforating and gangrenous varieties. The pain 
is at first diffused over the abdomen or referred to the umbilicus, 
but soon becomes localized, more or less, to the region of the 
csecum. The tongue becomes furred, later dry, the appetite lost, 
the bowels confiued, and the temperature raised. In acute cases 
there may be nausea or even vomiting, and in the perforating and 
gangrenous varieties more or less collapse, and signs of acute 
diffuse peritonitis. The abdomen becomes distended. At first 
there is increased resistance and tenderness in the right iliac fossa, 
whilst later in the less acute cases a distinct sweUing may be felt 
extending inwards towards the middle line upwards to about the 
level of the umbilicus and more or less backwards into the loin. 
Still later, fluctuation in the swelling may be detected. The pain 
and tenderness is often most marked at a spot two inches from the 
anterior superior spine of the ilium, on a line between the spine and 
the umbilicus {yfcBurtiey's point), i.e., over the situation of the ap- 
pendix (Fig. 349). There is probably a history of constipation or 
irregular action of the bowels, or of one or more previous attacks 
of a similar nature. 

9. In mechanical pressure on the intestines by new growths, cysts, 
enlarged glands, <fec., a tumour will probably be discovered on pal- 
pation of the abdomen or by the finger in the rectum or vagina. 

10 and 1 1 . The diagnosis of congenital malformation oftlte rectum 
and external hei^nia are given under ttese heads respectively. 

12. In obstruction due to paralysis of the muscular coat of the 
intestine, the most prominent sign is perhaps tympanites, which, as 
a rule, extends over all the abdomen. There is also constipation, 
perhaps inability to pass flatus, and, frequently, vomiting, which, 
in extreme cases, may become faical, and restlessness and pain 
from the abdominal distension. The presence of general tym- 
panites, and the absence of signs of organic obstruction, and 
especially of peristaltic movements are the points to be chiefly 
relied on. In this form of obstruction the symptoms may so 
closely resemble those duo to mechanical causes that the abdomen 
has frequently been opened in the belief that such existed. 

Treatment. — Supposing any of the above conditions to have 
been diagnosed with tolerable certainty, the indications for treat- 
ment will be clear (see below). Where no diagnosis, however, can 
be made, the treatment may at fii'st be expectant, but no long 
delay is admissible if surgery is to have a fair chance of saving the 
patient. Thus in acute cases, nothing whatever should be given by 



Digitized by 



Google 



TREATMENT OF INTESTINAL OBSTRUCTION. 703 

the mouth, not even ice to suck, and subcutaneous injections of 
morphia should be entirely withheld since the relief they give is 
only deceptive, and valuable time is thus lost. When the patient 
is much collapsed he should have an enema of brandy (jj.) and 
milk (Biij.)» ^^d be well wrapped up in hot blankets, and sur- 
rounded by hot bottles. He may also have an enema of hot water, 
which may either bring away faeces or be absorbed, and so help to 
restore the blood-pressure. The surgeon will now do well to 
follow the advice of the late Mr. Greig Smith, namely, to sit by 
the patient for half-an-hour or so. *A8 the shock passes off,' 
says that surgeon, ^ the natural evolution of special signs comes 
on. These are carefully and patiently observed by sight, touch, 
and hearing, and their interpretation is the diagnosis. But their 
evolution being slow and complex, and their meaning often obscure, 
he must wait while they repeat themselves again and again, and 
not leave the patient's side till solid reasons have been found for 
a definite line of treatment' In the meantime a pint or so of 
hot water may be given. This will either be returned with the 
contents of the stomach, and so relieve the vomiting, or flush out 
the stomach. Having arrived at a diagnosis, or a sufficiently 
approximate diagnosis, the surgeon may now proceed to deal with 
the case as set forth in the special sections on the subject, but if 
the diagnosis still remains doubtful, and the patient's condition 
continues such that he would probably not bear the shock attending 
exploration, a small incision may be made through the abdominal 
wall, and the first piece of distended intestine that presents secured 
to the edges of the wound, and opened {Enterotomy). Later, when 
the distension has been relieved, and the patient's condition has 
improved, means may be taken for dealing radically with the cause 
of the obstruction. In chronic cases, the diet should be restricted, 
only small quantities of the most digestible food being given at a 
time, and as soon as a diagnosis can be made, measures should of 
course be taken for relieving, if practicable, the obstruction. 

1. In impacted fceces when medical means and enemata have 
failed, the rectum may require clearing with a scoop or other suit- 
able instrument. In obstruction from impacted gail-stones or other 
foreign bodies, after the usual remedies have been unsuccessful, 
the abdomen may be opened, and the gall-stone or foreign body 
removed through an incision in the intestine, or else made to pass 
by gentle manipulation through the ileo-csecal valve. The incision 
should be made in the longitudinal axis of the gut, opposite the 
attachment of the mesentery, not over the impacted body, where 
the coats may be damaged, but a few inches higher up. The 
gall-stone or other body may then be removed, breaking it first if 
necessary, and the wound be afterwards united by Halsted's or 
Lembert's suture. Or should the walls of the gut be softened by 
ulceration, a portion of the intestine may be resected, and the 
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continuity of the tube restored by one of the methodts of enteror- 
rhaphy described at p. 4 1 1 . An impacted gall-stone may sometimes 
be broken up with a needle without opening the intestine. 

2. In internal strangulation^ abdominal section is the only pro- 
cedure of any avail, and ought, like herniotomy, to be undertaken 
early and not merely as a last resource (see Laparotomy), 

3. In volvtUus no time should be lost in opening the abdomen 
and dealing effectually with the twisted coil of intestine. Tn- 
suflBiition, large enemata and puncture of the inflated coil through 
the abdominal parietes have all been advised, but are not satisfactory, 
and ought to be abandoned (see Laparotomy). 

4. In intusffuscfption, when acntey laparotomy should at once be 
performed (see Laparotmny). Time should not be lost in trying 
injections and insufflation, lest the bowel become so damaged or 
the intussuscep^ttm so adherent to the intussuscipierw as to render 
the prospect of success hopeless. I have come to the definite 
conclusion that unless laparotomy for intussusception in an infant 
is undertaken within twenty-four to thirty-six hours from the 
onset of the symptoms, reduction will be found next to impossible 
without so injuring the intestine as to render a fatal result almost 
inevitable. In infants intussusception, unless relieved by prompt 
operative means, may be said to be almost invariably fatal, whereas 
the best results follow an early laparotomy (see page 710). In 
chronic eases, although there is less need for early operative inter- 
ference than in acute, as the t>owel may remain incarcerated for 
some time before becoming strangulated, it should not be delayed 
too long, lest the intussuscepted portiou become adherent to the 
sheath. Should it appear probable that this has already happened, 
two coui*se3 are open : either to open the abdomen, or to keep the 
patient under the influence of opium in the hope that the intus- 
susceptum may slough off and be passed lier anum. In exceptional 
cases of intussusception of the sigmoid flexure the mass may be 
drawn out of the anus, the gut above and below united by sutures, 
the intussuscep^ww cut away, and the united gut reduced. 

5. For 8t7^ctur€ of the large intestine^ left inguinal colotomy should 
be performed when the obstruction is in the rectum or sigmoid 
flexure, transverse colotomy when in the descending colon or splenic 
flexure, and right lumbar colotomy or typhlotomy when in the 
transverse colon, hepatic flexure or descending colon. Should the 
strictured portion be readily reached in performing the operation, 
it may, if the disease is localized, be cut out {colectomy^ typhiectomy), 
and the bowel secured to the wound, or better, the two portions of 
bowel united. In stricture of tJce small intestine, enterotomy may 
be performed as a palliative, or, under suitable conditions, enterec- 
tomy with union of the intestines by one of the methods already 
described. 

(). lu contractions, where the intestines are matted together by 
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chrouic peritonitis or cancer, when medical means liave failed, 
enterotomy may prove of temporary benefit by relieving the 
distension. 

7. The treatment of acute peritonitis is given at p. 427. 

8. In Appendicitis^ Perityphlitis^ and Typhlitis^ widely different 
views are held as to the best course to pursue. Some hold that there 
is no medical treatment for appendicitis, and advise operation in 
every case. Others would restrict surgical interference to those 
cases in which an abscess has formed or diffuse peritonitis has been 
set up. There is no doubt something to be said in favour of early 
operation in every case, for as Morris of New York puts it, * the 
affected appendix is a cap which sometimes snaps, sometimes flashes, 
and sometimes causes an explosion, and none of us can tell in 
advance what is going to happen.' Seeing, however, that some 
70% of the cases recover spontaneously, and if the digestive dis- 
turbance is corrected may have no further trouble, the majority of 
surgeons employ medical treatment before resorting to the knife. 
Thus the patient should be placed at absolute rest on his back, the 
diet restricted to milk, the bowel cleared by an enema, and hot 
belladonna fomentations or a few leeches applied over the region of 
the c«ecum. Some give a little opium or morphia if the pain is 
excessive ; but this only masks the symptoms, and the patient is 
apt to lapse into a placid condition which renders his critical state 
deceptive; othera withhold opium altogether and insist on the 
advantage of clearing the bowel in the early stages by small doses 
of Epsom salts or calomel. The indications for immediate o^teration 
are — (a) continuance of the pain for longer than twenty-four hours, 
in spite of the stomach being emptied by vomiting and the bowels 
by enemata; (6) a steady increase in the pulse rate ; (c) tympanites 
and rigidity of the abdominal walls; (d) persistent vomiting. In 
the gangrencms foi^m and when perforation has occurred, all are 
agreed that the sooner the abdomen is opened and washed out, the 
better the chances of success. Should the inflammation terminate 
in suppuration and an abscess form, it should be opened and 
drained ; but no attempt should be made to find the appendix, 
nor should the abscess be explored with the finger, flush^ out or 
scraped, as such procedures only tend to break down the adhesions 
cutting off the general peritoneal cavity, and expose the patient to 
the risk of diffuse septic peritonitis. The appendix will probably 
come away in the discharge in a few days and the wound slowly 
heal without further trouble. Should it not do so the sinus may 
subsequently be explored and the appendix removed. Should such an 
abscess, however, have burst into the general peritoneal cavity, the 
wound should be enlarged sufficiently to allow the whole of the 
intestines to be turned out and every part of the peritoneal cavity 
to be thoroughly sponged and washed out ; mere flushing is useless. 
The intestines should then be incised in several places, completely 

w. zz 
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emptied of gas and fsBces, the incisions closed by Lembert's 
sutures, returned into the abdomen, and a glass drainage-tube, or 
better, a gauze drain, left in the external wound. The appendix, 
which may be found inflamed, plugged with a foreign body, ulce- 
rated, or gangrenous, should be amputated, and the stump sutured 
by Lembert's method. In relapsing or recwiring appendicitis^ if 
careful attention to the digestion fails, the question of removing the 
appendix after an acute attack has subsided may be raised. The 
chief indications for this measure are (a) incapacity of the patient 
owing to the frequency of the attacks, (b) increasing severity of 
the attacks, (c) extreme severity of last attack, and (d) signs 
of local suppuration about the appendix. The incision should be 
made about two inches from the anterior superior spine of the 
ilium at right angles to a line drawn from the iliac spine to the 
umbilicus, or over the appendix if this structure, as is often the 






Pio. 348. — Appendiscectomy. a. Serous coat turned back as a cuff and pressure 
forceps compressing appendix to prevent escape of contents, b. Mucous and 
muscular coats tied. c. Serous coat united by Lembert s sutures over ligatured 
stnmp of muscular and mucous coats. 

case when swollen and thickened, can be felt. The anterior 
muscular band of the csecum is at times a good guide to the 
appendix. Adhesions having been carefully separated, and the 
appendix exposed, its artery ligatured and its mesentery divided, 
a circular incision should be made through its peritoneal coat 
about half an inch from the cfficum (Fig. 348 a), the peritoneal 
coat reflected like a cufl', the remaining coats surrounded by a 
ligature, the appendix cut away (Fig. 348 b), the surface of the 
stump disinfected by a drop of pure carbolic acid, and the reflected 
peritoneal coat sutured over it by Lembert's stitches (Fig. 348 c). 
If extensive adhesions have formed, the operation is one of gi^eat 
diflaculty and should not be lightly undertaken. 

9. In obstruction from mechanical pressure measures must be 
taken, if practicable, to deal with the cause, as by the removal of a 
malignant or innocent tumour or enlarged glands, the draining or 
enucleating of an hydatid cyst, tkc. 

10 and 11. The treatment of congenital malformations of the 
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intestine and eoctemal hernia is given under Diseases of the Rectum 
(p. 754) and Hernia (p. 715). 

12. In obstruction due to simple paralysis or inertia of the 
muscular coat {adynamic obstruction) a rectal tube should be passed 
to let the flatus escape if tbere is much distension, and so allow the 
muscular coat to regain its tone, whilst medical measures should be 
taken to restore the loss 
of tone in the intestine. 
In the paralysis following 
an abdominal section or 
operation for strangu- 
lated hernia, a saline 
purge may be given to 
stimulate the peristalsis, 
unless the condition of 
the bowel discovered at 
the operation was such 
as to forbid its use (see 
page 736). 

Iiaparotomy, ab- 
dominal section, or 
opening the abdomen, 
is an operation that 
may be required for 
the purpose of explora- 
tion in doubtful cases 
of intestinal obstruc- 
tion, or for the relief of 
volvulus, strangulation 
of the intestines by 
bands or diverticula, 
intussusception, reduc- 
tion of hernia en masses 
(fee. The room should 
be at a temperature 
between 70'* and 80' 
Fahr., and the patient, 
with the limbs wrapped 
in cotton- wool band- 
ages, placed on a rubber 
bed filled with hot water. The greatest care should be taken 
that nothing septic comes in contact with the wound or peri- 
toneal cavity. Some surgeons recommend that the stomach be 
irrigated with warm water before giving the anajsthetic. This 
prevents vomiting, and may remove some of the contents of the 
upper part of the intestine and relieve distension, but it is apt to 
distress the patient or even cause collapse. Other surgeons give a 

zz2 
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Fio. 349. — Lines of incision in certain operation 
on the abdomen, a. Laparotomy, Ovariotomy. 
B. Supra-pubic cystotomy. c. Ligature of 
extei-nal iliac artery. d. Inguinal colotomy. 
B. Gastrostomy, f. Cholecystotomy. g. Pylorec- 
tomy, gastro-duodenostomy, &c. m. McBumey's 
point. The dots at a and b indicate spots at 
which ascites and bladder may be tapped. 
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hypodermic injection of y^th of a grain of atropine, and a rectal 
enema of brandy to increase the heart's action. In cleansing the 
abdomen great care should be taken to thoroughly disinfect the 
umbilicus, and the pubic hair should be shaved off (see 4)age 105). 
Make an incision in the middle line of the abdomen, midway 
between the pubes and umbilicus (Fig. 349, a), and having rapidly 
exposed the peritoneum and stopped all hasmorrhage, carefully open 
the peritoneal cavity on a director, or with scissors protected by 
the finger. Some surgeons advise that the incision should be 
limited, and only long enough to at first admit one or two fingers. 
I prefer, myself, for the purpose of saving time, to make it long 
enough to at once admit the whole hand if found necessary. If a 
distended loop presents in the wound the obstruction is probably 
in the large or lower portion of the small intestine ; if this loop 
contains fluid faeces and gas, it is probably near the obstruction ; 
if only gas some distance off". Pass one 
or two fingers or the whole hand into 
the abdominal cavity and first explore 
the hernial rings from within, and if 
2 these are free the region of the csecum, 
•^ taking care to prevent the intestines 
from protruding by placing over them 
5 a warm flat aseptic sponge. If the 
cfiecum is found distended, the obstruc- 
tion must be in the large intestine. 
Carry your fingers or hand, therefore, 
Fio. 850.— Paul'H glass tubes along the course of the colon until the 
for draining the intestine, obstruction is met with. If, on the 
LVt ilii'^VatiS «^her hand, the c«cua. « empty, the 
in the gut. (After Paul.) obstruction must be m the small 
intestine. Pass your fingers or hand 
in this case into the pelvis, and search for an empty loop of 
intestine below the obstruction and follow the intestine by passing 
it through the fingers piece by piece till the obstruction is dis- 
covered. If after a search of some minutes the obstruction is 
not found, enlarge the wound and allow the intestines to prolapse, 
keeping them warm by the continual application of aseptic gauze 
or towels wrung out of hot boiled water. When the intestines are 
much distended Mr. Greig Smith advised that the distended loop 
should be drawn into the wound, punctured with a Spencer Wells's 
ascites needle connected with an aspirator bottle, the distension 
relieved, and the little wound sutured, the surgeon waiting for 
hours at the bedside if necessary, and aspirating occasionally till 
the distension is relieved, the gut in the meantime being kept in 
contact with the wound by an aseptic skewer passed under it 
through the mesentery. Most surgeons, however, would tie a 
Paul's tube (Fig. 350) in the distended loop, and so allow the 
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contents to drain quietly away. To do this the gut is drawn into 
the wound, packed round with aseptic gause or sponges to protect 
the peritoneum, an incision large enough to admit the tube made, 
the tube (previously plugged with wool) inserted, and fixed by a 
ligature passed round the flange. The plug of wool is then 
removed and rubber tubing fixed to the distal end of the tube to 
convey away the faeces. After the distension is relieved the case 
must be treated as circumstances suggest. 

Treatment of the variotu conditions that may be met with in 
laparotomy. — When dealing with any of the following conditions 
great care should be taken to prevent soiling of the peritoneum 
with septic or fjecal material by well packing around the seat of 
operation with aseptic sponges or gauze, and shock should be 
minimized as much as possible by performing the necessary operation 
with as much despatch as is consistent with thorough work, (a) If 
a loop of intestine is found strangulated in one of the hernial 
rings, in a hole in the mesentery, or in a retroperitoneal 
pouch, it must be released from within the abdomen, dividing any 
stricture if necessary. (6) If a volvulus is discovered an attempt 
must be made to untwist it, and as a prophylactic against 
retwisting, the mesentery may be shortened by folding it upon 
itself parallel to the intestine and fixing it with sutures. If the 
volvulus cannot be reduced, the contents may be let out, the 
wound sutured, and another attempt made. This failing, the 
volvulus may be excised and the intestine restored by one of the 
methods of enterorrhapby (p. 411). If the patient is too collapsed 
to admit of excision, the volvulus may be left and the intestine 
short-circuited by means of a Murphy's button or by one of the 
other methods described at p. 421. If gangrene has occurred, the 
volvulus must be excised and circular enteron'haphy or lateral 
approximation performed, (c) If a band is met with it must be 
divided, (d) If a large diverticulum is the cause of the obstruction 
it must be cut across and the bowel end closed by Halsted's or 
Lembert's suture, (e) If a small diverticuhcm is producing the 
constriction it must be severed and the two ends ligatured in the 
way described for removing the appendix. Should the intestine 
give way in dividing the obstructing band, <fec., or have already 
given way — if the perforation is small and the coats are in a fairly 
healthy condition, the wound in the intestine may be closed by 
sutures in the way described under Wounds of the Intestine. But 
if the coats are in an inflamed or sloughy condition, or gangrenous, 
the diseased portion may be excised, and the upper and lower 
portions of the intestine united in one or other of the ways already 
mentioned (p. 411). Only when the patient is much collapsed 
should the ends of the bowel be fixed to the external wound and 
an artificial anus made. Before uniting the intestine, however, it 
may be well in some cases to fix the intestine temporarily in the 
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wound and let the contents of the distended portion drain away for 
several hours or even days. (/) If oxi intussttsception is discovered^ 
first squeeze out some of tiie inflammatory oedema by steady 
uninterrupted manual compression with an aseptic sponge, and 
endeavour to reduce the intussusception by gentle traction on the 
bowel just above the neck of the intussuscipiens and by counter- 
traction just below the apex of the intussusceptum ; or better, try 
to squeeze out the intussusceptum by kneading and pressure from 
below. Reduction may, it is said, be aided by insufflation of the 
rectum with air or hydrogen. If adhesions have formed, try to 
break them down by gently insinuating a probe between the 
contiguous serous surfaces. After reduction search for any rent 
in the peritoneal coat and bring it together by suture and seid with 
an omental graft. Reduction failing, the following courses are 
open : — 1. Excision of the intussusceptum by making an incision 
in the sheath, drawing the intussusceptum through, cutting it off, 
and uniting the bowel after MaunselFs method (see page 412). 
2. Complete excision of the intussusception and restoration of the 
bowel by circular enterorrhaphy, lateral approximation. Murphy's 
button, &c. Complete excision is a most serious operation, 
especially in infants and when a long length of bowel is involved, 
and should be reserved for those c»\ses in which gangrene has occurred. 
(^) If a garigrenous or perforated appendix or a pert-typhlittc abscess 
is met with it may be treated as described at page 705. If diffuse 
septic peritonitis is present it may be dealt with in the way 
mentioned below and at page 410. 

Chandng of the peritoneum, — After any of the above operations, 
carefully cleanse the abdomen from blood by gentle sponging, 
especially the pelvis, ileo-c8Bcal fossa, or other pouch if involved, 
and close the wound in the parietes by uniting the peritoneum, 
muscles and aponeurosis and skin by separate rows of sutures. 
If in spite of all care the peritoneimi has been soiled by faecal 
matter, or septic changes have already started, if the soiling is 
locals carefully clean by sponging with an antiseptic lotion the 
affected part, cautiously avoiding flushing as this might carry the 
septic material into as yet healthy portions of the general peritoneal 
cavity. If, however, the general periUmetuni is already infected, 
flush out the cavity with gallons of sterilized hot water (105" Fahr.) 
or hot water to which salt (3j. to Oj.), or some antiseptic as salicylic 
acid (5 per cent) or boracic acid (2 per cent.) has been added. In 
flushing out, pass the irrigating tube amongst the intestines to the 
back of the abdominal cavity and into the pelvis so that the water 
may flow outwards, or if a tube is not at hand pour in the solution 
from jugs or cans. If the intestines have been allowed to prolapse 
there^may be some difficulty in getting them back. Cover them 
with antiseptic'^gauze wrung out of hot water, tucking the margins 
of the gauze beneath the edges of the wound. Introduce the 
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sutures, and when they are all in situ make uniform pressure on the 
gauze as the sutures are tightened and tied from above downwards. 
Withdraw the gauze before the last sutures are tied. Drawing 
forward the edges of the wound with retractors will materially aid 
the replacement of the intestines. If they cannot be replaced 
draw a distended loop away from the wound, aspirate or open it, 
evacuate as much of the contents as possible, suture the wound by 
Lembert's method, and again endeavour to replace the prolapsed 
intestine. When feecal soiling or septic changes have occurred, 
place a glass drainage-tube in the wound (see Ovariotoniy)^ or 
loosely pack with strips of iodoform gauze or with iodoform gauze 
rolled up in the shape of a lamp wick and encircled by a layer of 
gutta-percha tissue with holes cut in it. The end of the drain 
should be surrounded by plenty of dry gauze to suck up the fluid. 
lu some cases when the pelvis and renal fossee have been soiled, 
openings may be made above the pubes and in the loins and 
drainage employed in these situations as well. 

A/Ur- treatment of laparotomy. — For the first twelve to twenty- 
four hours nothing should be given by the mouth except tea- 
spoonfuls of hot water to allay sickness, but nutrient enemata 
(consisting of beef-tea or bovril j^ij., milk ?j., peptonizing powder 
5j.) may be administered. Later, teaspoonfuls of milk or milk 
and water should be taken every two hours, and be gradually 
increased in amount. To the milk plasmon {'^.) may be added 
with advantage. Still later beef-tea, mutton broth, jelly, and 
Benger's food may be added to the dietary, and after three or four 
days minced chicken, minced chop, ko. If there is much shock 
strychnine (gr. -^j^) may be injected subcutaneously and brandy 
be added to the enemata and cautiously given by the moifth. 
The bowels, if they do not act spontaneously, should be opened 
by an enema or dose of Epsom salts or castor-oil about the fifth 
day. If there is much distension of the abdomen the flatus 
should be drawn off by the long enema tube, or an enema of 
turpentine or of asafoctida may be given. 

Enterotomy, or N^laton's operation, consists in opening 
the abdomen by a short incision in the middle line or in the right 
or left groin, seizing the first piece of distended intestine that 
presents, drawing it into the wound and then opening it in the 
way described at page 708. This operation is employed in cases 
where the obstruction is believed to be in the small intestine, 
though the diagnosis of the situation is imcertain, and where the 
patient's condition is snch that the severe shock and the prolonged 
manipulation that necessarily attends laparotomy (the operation 
otherwise indicated) would probably be fatal. It may also be 
employed in cases of obstruction due to contractions consequent 
upon the matting together of the small inteHtines from chronic 
inflammation, cancer, <&c. It should be thoroughly understood. 
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however, that the operation is only intended to relieve the disten- 
sion of the intestines and prevent their rupture. It does not 
attack the seat of obstruction. But, by relieving the acute 
symptoms, it may give time for a diagnosis in doubtful cases to 
be arrived at ; and the patient's condition after it may so far 
improve as to allow of a more radical course of treatment being 
undertaken on a future occasion. 

Enterectomy consists in opening the abdomen and excising a 
portion of the intestine. It may be required for irreducible intus- 
susception, carcinomatous stricture, gangrene from strangulation 

by bands, &c., the closure of fsecal 
fistulse, wounds of the intestine, 
&c. Open the abdomen as in 
laparotomy; draw the portion of 
intestine to be removed well out 
of the wound, and pack it round 
with sponges or antiseptic gauze ; 
clamp the intestine above and 
below to prevent the esca{>e of 
faeces with Makins' clamp, or with 
a safety pin and sponge or with 
a rubber tube passed through a 
small incision in the mesentery, 
or an efficient assistant may pre- 
vent any escape with his fingers ; 
cut out the diseased or damaged 
part ; tie all bleeding vessels ; 
carefully unite the mesentery, if 
a wedge-shaped piece has been 
removed, with sutures; and then 
-The cacum, with imrt of join the intestine by one of the 
methods already described (p. 41 1 ). 
Colectomy and typhleotomy, 
or excising a portion of the colon 
or removing the caecum respec- 
tively, are performed in a way 
Fig. 351 represents a distended 
caecum and lower portion of the ascending colon which was 
removed for carcinomatous stricture by my colleague Mr. Langton. 
The gut was united above and below the excised portion by Sennas 
plates, and the patient made an excellent recovery. For the 
removal of the caecum the incision should be made in the right 
iliac fossa. 

Inguinal colotomy, or strictly speaking colostomy, is the 
operation of opening the sigmoid flexure of the colon in the left 
groin (LittrS's operation). It is now almost universally employed 
in place of lumbar colotomy, especially for carcinoma of the rectum 



Fio. 351. 

the ascending colon and the end 
of the ileum removed for cancer of 
the ascending colon. The caecum 
was greatly distended. (St. Bar- 
tholomew's Hospital Museum.) 

similar to that of enterectomy. 
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before distension of the colon consequent on the * stricture has 
occurred. Its chief advantages over the lumbar operation are : 
1, that there is less difficulty iu finding the gut ; 2, that there is 
less danger of peritonitis, in that, as the peritoneum has to 
be opened, all proper precautions can be taken ; 3, that the wound 
is more superficial, and consequently there is less risk of infiltra- 
tion of the tissues and septic poisoning; and 4, that the groin 
is a more convenient situation for an anus than the loin. An 
oblique incision (Fig. 349, d) about two inches long, is made one inch 
from the anterior superior iliac spine at right angles to a line 
drawn from the umbilicus to the iliac spine, one inch of the 
incision being below and one inch above the line. Divide the skin, 
superficial and deep fascia, aponeurosis, muscles, fascia trans- 
versalis, and peritoneum, or if preferred, after the division of the 
aponeurosis, separate the fibres of the muscles with the fingers or 
a blunt dissector. If the gut does not present in the wound care- 
fully search for it with the fingers. It may be known by the 
longitudinal bands of muscular fibres, by the appendices epiploicse, 
and by its mesentery running to the left— that is, being continuous 
with the parietal peritoneum lining the lower aspect of the wound, 
whereas the mesentery of the small intestine runs to the right 
towards the spine. Having found the colon, draw it down 
until the mesocolon is taut so as to avoid prolapse of the bowel 
subsequent to the operation. Bring a small loop of the bowel 
well out of the wound, pass a piece of glass rod or a Koeberle's 
hysterectomy pin beneath it through the mesocolon so as to 
produce a good spur and thus prevent the feeces goin^ down the 
distal end of the intestine, and further secure the gut by a suture 
carried across each end of the wound through all the parietal 
tissues, but through only the peritoneal and muscular coats of the 
gut. Apply an antiseptic dressing with a piece of protective next 
tbe bowel to prevent its adhering to the gauze, and at the end 
of three to five days, when adhesions have had time to form, 
cautiously open the gut by cutting through it on to the glass 
rod or pin. Some surgeons, for the purpose of forming a spur, 
di aw the gut forward by a ligature passed through the mesentery 
and abdominal wall. When the peritoneum contains fluid the 
adhesions between the bowel and parietes are apt to be impaired, 
especially if the old method of uniting the peritoneum to the 
skin is employed, and the gut may suddenly slip back into the 
peritoneal cavity. To prevent this untoward event the rod or 
pin should be kept in situ for ten days or longer, if at the 
operation fluid is found. In a few cases a loop of small intestine 
has escaped during a fit of coughing between the colon and the 
edge of the wound in the parietes, an accident that may be 
guarded against by avoiding too long a wound. No food should 
be given by the mouth for the first twelve to twenty-four hours, 
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and then slop diet until the gut is opened. If the bowel is greatly 
distended at the time of operation and threatening to burst, it 
may be opened at once ; or should vomiting and distension come 
on after the operation, it may be opened before the usual three to 
five days have elapsed. Some surgeons give opium as a routine 
practice, but it is better to withhold it unless there is pain or 
restlessness. If the bowel does not act spontaneously after the 
gut has been opened a gentle saline purge or an enema may later 
become necessary. The bowel below the wound may also require 
washing out by an enema. 

liumbar colotomy , or colostomy, is the opening of the colon 
in the left lumbar region (Calliaen's operation), or in the right 
{AmussaVs operation). These operations are not often done at the 
present day. The former is chosen' when the disease occurs in the 
rectum or lower part of the sigmoid flexure ; the latter when there is 
any doubt whether it may not be in the trans- 
verse colon. That on the left side need 
^^^^^ only be described. Place the patient on his 

fe^^UP^^^^ right side, slightly inclining towards his face, 
po^Hr i^^-iwR^ ^i^^ pillows under the abdomen, or beneath 
the loin, in order to make the left side 
prominent. The outer border of the quad- 
ratus lumborum, the guide to the colon, 
should then be marked : it is situated half 
an inch posterior to a line drawn vertically 
upwards from a point midway between the 
anterior superior and posterior superior spines 

^'''* rt^ dWidlTTleft ^^ ^^^ *^'"'°- ^^^^^ ^^ incision about four 
lumbar colotomy. ^ inches long between the last rib and crest 
of the ilium from the erector spin® obliquely 
outwards and downwards. Divide the skin, fascia, and various 
layers of muscles, viz., the latissimus dorsi, external oblique, 
internal oblique, and transversalis, and the transversal is fascia 
(Fig. 352) ; the quadratus lumborum will now be exposed at 
the inner part of the wound, and may be known by its fibres 
running upwards and inwards. When the colon is distended it 
may bulge in the wound ; when contracted, however, it may be 
sought in the wound by carefully scratching through the fatty 
tissue covering it, with two pairs of dissecting forceps. If there 
is much difficulty in finding it, pass per rectum a small catheter, if 
practicable, through the stricture, and inflate the colon. The 
colon may be distinguished from the peritoneum, which sometimes 
presents in the wound, by its situation immediately external to 
the quadratus lumborum and below the kidney ; by the presence 
of a longitudinal band of muscular fibres ; by the thickness of 
its coats on nipping it up by the fingers ; and, at times, by in 
this way feeling scybalous masses of feeces in its interior. The 
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peritoneum, on the other hand, may generally be known by the 
absence of the above characters, and, if it is nipped up, by the 
intestine being felt to slip away from between the fingers. Having 
found the colon, secure it to the skin. This is usually done by 
passing a silk suture by means of a curved needle on a handle, 
first through the skin, then through the bowel, and then through 
the skin on the opposite side of the wound, and repeating the pro- 
cedure at the other end of the wound. The bowel is then opened 
in a longitudinal direction, the loops of suture by which it is 
transfixed hooked out by the finger and divided, and the bowel 
secured to the integument by the four sutures thus formed. A 
better and more convenient way of passing the sutures, which 
should then be of wire, is by Smith's cleft- palate needle. If this 
is used a series of sutures are passed, first through the skin, and 
then through the wall of the bowel, and tied before the bowel is 
opened. Should the peritoneal cavity be opened by mistake, it 
must be accurately closed by suture before the incision is made into 
the colon. 

Some perform lumbar colotomy in two stages, like gastrostomy ; 
but if the operation is carefully done in the way described above, 
such is hardly necessary. The bowel beyond the wound may sub- 
sequently require clearing with an enema. Indeed, it has been 
proposed to close completely this part of the bowel by operation so 
as to prevent feeces passing down it. 



HERNIA. 

The term Hernia, though often used in conjunction with other 
terms to signify the protrusion of any viscus from its containing 
cavity, as ^^ Hernia cerebri,'' or ^^ Hernia testis^'' when employed 
alone is applied only to such a protrusion from the abdomen or 
pelvis, and is equivalent in this sense to the term Rupture, the name 
by which the affection is popularly known. 

Description of hernia in general. — A hernia may occur at 
almost any situation, but is most common at the inguinal and 
femoral rings, spots at which the abdominal parietes are naturally 
weaker than elsewhere. It generally consists of intestine, or of 
omentum, or of both ; but almost every one of tEe abdominal or 
pelvic viscera have at times formed the protrusion. 

The causes of hernia are^predispqsing and exciting. The 
predisposing may be divided into : 1. Hereditary an3 congenital 
malformations, such as an elongated condjtion of the mesentery, a 
pateiicy of the funicular portion of the tunica vaginalis or canal of 
Nuck, and congenital defects of the abdominafparietes. 2. Acquired 
elongation or downward displacement of the attachment of the 
mesentery. 3. A relaxed condition of the abdominal muscles, such 
as is induced by^pregnancy and by rapid emaciation in persons 
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previously stout. 4. The excessive format ion of fat in the omen tum 
or mesentery. 5. Any injury or operation that has weakened the 
abdominal walls, 6. Occupations involving severe muscular exer- 
tion ; and 7. The male sex, inasmuch as men are more subject to 
the exciting causes. The exciting causes are such as produce a 
diminution in the size of the abdominal cavity by the contraction 
of the muscl es forming its walls and the consequent compression of 
the contained viscera. They may be divided into those that act 
suddenly, and those that act slowly. Amongst the former may be 
mentioned s udden and joolfip*" ^^TArtipnft^ straini ng at stool, lifting 
he ^vy weigh ts, &c. Amongst the latter, continual straining, as 
from stricture of the urethra, enlarged prostate, phimosis, or a 
narrow meatus, constant coughing occasioned by chr onic b ronchitis 
and emphysema, &c. 

Anatomy of hernia. — As the viscus is protruded through the 
abdominal or pelvic parietes, whether at one of the so-called rings 
or elsewhere, it generally forces that portion of the parietal j)eri- 
toneum, which lies over the aperture, before it in the form of a 
pouch. When it escapes at the internal inguinal ring^ however, 
instead of thus protruding the peritoneum in front of it, it may 
pass into the tubular prolongation of peritoneum which naturally 
descends in front of the testicle in the foetus, and which from some 
cause has remained unobliterated. The pouch of peritoneum in 
which the protruded viscus is thus enclosed is called the sac. In 
the former case it is spoken of as an acquired^ in the latter as a 
congenital sac. In some forms of csecal hernia the sac may be 
incomplete, i.e., the viscus may Jje covered Jpy peritoneum only in 
front, and in contact with the tissues behind ; and in diaphragmatic 
Ceruia, and in hernia following a wound of the alxlominal walls 
where there is no parietal peritoneum covering the aperture, there 
will be_no sac. The protruded viscus enclosed in its peritoneal sac 
formsa sweUiiig surrounded by the tissues of the part into which it 
has escaped. The tissues superficial to it, i.e., between the sac and 
the skin, form what are called its coverings. We have to consider, 
therefore, 1, the sac, 2, its contents, and 3, its coverings. 

1. The sac is said to consist of a body, neck, and mouth, terms 
which sufficiently explain themselves. It is at first thin and mem- 
braneous, resembling the peritoneum; but in old hernite may 
become thickened, and indurated, or else, as for example in um- 
bilical hernia, attenuated, or in place§^ absorbed. It is usually 
globular or pyriform, but may take almost any shape. Thus it may 
be fusiform, hour-glass- like, or divided by adhesions into two parts, 
the lower part, perhaps, containing fluid and forming what is known 
as a hydrocele oj the sac (see Hydrocele). The neck is at first 
slightly puckered, but as the result of inflammatory consolidation 
becomes in old hemise smooth, thickened, and often indurated. 
The mouth may be wide and expanded, or, in the case of congenital 
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hemise, in which the neck is frequently elongated, narrow and 
contracted. 

2. The contents of the sac may be intestine alone (enteroceU) ; or 
omentum alone (epiplocele) ; or both, the omentum then generally 
descending in front of_tbe intestine {entero-epiplocele\ or more rarely 
the intestine in front of the omentum (eptplo-enterocele). In excep- 
tional instances the bladder, the ovaries, and other of the abdominal 
or pelvic viscera, have been met with in the sac. The small intes- 
tine, and especi ally a portio n of the lower three feetj^f tha ilfinnii, 
most frequently descends. When the large intestine descends it is 
gene rally the ctecum ; but any portion of the small or large may 
do so. There may be but a s mall knuckl e of intestine in the sac, 
or a part only of its calibre ; but when once a portion has escaped 
there is generally a tendency for more to follow, and in old hemiso 
to the extent of several inches or even feet. The protruded intes- 
tine and mesentery in long-standing cases becomes by per- vascular 
and thickened, and the omentum hypertrophied and matted to- 
gether. A small quantity o f ser ous fluid is also generally found in 
the sac, and in rare instances loose or attached fibrinous bodies 
somewhat similar to those met with in bursse. Where the neck 
of the sac has become obliterated by the long wearing ofTtruss, 
the sac has been found filled entirely with serous fluid, thus 
forming a cyst. 

3. The coverings of the sac necessarily vary according to the 
situation of the hernia. They will be enumerated under each 
special form, and little more need be said about them here further 
than that they often become thickened, blended together, thinned, 
or absorbed, so that in actual practice they can seldom be demon- 
strated. 

The conditions of a hernia. — A hernia may be : ( 1 ) reducible ; 
(2) irreducible; (3) strangulated; (4) incarcerated, or (5) inflamed. 

1. A reducible hernia is one that can be returned into the 
abdominal cavity ; t.e., it either goes back when the patient lies 
down ; or it can be made to do so by the patient himself, or by the 
surgeon making pressure upon it in a suitable direction. The sac, 
except perhaps in quite recent cases, cannot be put back into the 
abdomen in consequence of its adhesions to the surrounding tissues, 
but remains empty in situ. 

Symptoms. — At first there may be a mere fulness or protrusion, 
commonly at one of the abdominal rings ; the protrusion becomes 
more prominent when the patient stands up, strains, or coughs, 
but it completely disappears on his lying down. If neglected it 
gradually increases in size, form ing a p ro minent non-transluce nt 
swelling, in which a distinct impulse is felt on cou ghin g. If the 
hernia contains intestine (enterocele), it will be tense and elastic, 
an d resonant on percu ssJQD ; whilst a peculiar gurgling is heard 
from the displacement of gas and fluid on retui*ning it into the 
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abdomen. If on the contrary it contains omentum (epiploceU)^ 
it wi ll be dull to percus sion, doughy and i nelastic , or hard and 
resjsl^ng, and lobufated, whilst the characteristic gurgling is not 
heairJon returning it to the abdomen. 

The diagnosis will be given under the head of Special HemicB, as 
it is from other diseases of each special region that a diagnosis has 
to be made. 

The treatment may be palliative or radical. The palliative treat- 
ment consists in reducing the hernia and applying some form of 
truss. A pad and spica bandage should be applied (Fig. 353), till 
a truss can be procured. The form of truss will vary according to 
the position, size, &c., of the hernia. Fig. 354 is an inguinal truss 
of the ordinary shape, and may be distinguished from a femoral 
(Fig. 355), by the pad of the latter being placed more vertically. 
Fig. 356 is an umbilical truss. In measuring for a truss the 
following notes should be taken and 
sent to the maker: — 1. The dimensions 
round the pelvis, midway between the 
crest of the ilium and the great tro- 
chanter. 2. The kind of heniia. 3. The 
side on which it is situated. 4. The size 
of the ring. 5. The age and sex of the 
patient. 6. The strength of the spring 
required. The truss should be worn 
constantly, and never on any excuse 
be left off. A lighter truss may be 
provided for the night, and one covered 

!!•.« ory c • u A 4- with iudia-rubbcr or made of vulcanite 
Fio. 363. — Spica Uandage tor ^ »• # x i. ^ 

the groin. (Bryant's Surgery.) *^r the bath. Tne radical treatment 
consists in reducing the hernia, and in 
some way obliterating the sac and closing the canal and ring. 
In young children the removal of the cause, as phimosis, <fec., and 
the wearing of a truss may do this, but in older children, and in 
adults, the ring is usually too large and otherwise altered for the 
hernia to be thus cured, and some further procedure, if thought 
advisable, must be undertaken. 

Radical cure of hernia. — The methods that have been practised 
for the radical cure of hernia are very numerous. Some of them, as 
Wood's, Spanton's, Warren's and Heaton's are practically obsolete 
and will here be no longer described. The more modern methods 
are all founded to a greater or less extent on Banks' operation, 
which consists in cutting awny the sac after ligature of its neck, 
and sewing up the ring. This simple procedure, though sometimes 
sufficient to ensure a radical cure, is often followed by a return of 
the hernia; hence more elaborate operations have been introduced. 
Most of them are only applicable to inguinal hernia. Sufficient 
time has hardly elapsed to enable one to say which of the methods 
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are the most efficient, or to what special form of inguinal hernia 
the one or the other method may be best adapted. The methods 
I have employed myself of late are a Kocher's or a modified Banks' 
oi>eration for simple cases, and a modified Bassini's for cases in 
which the external ring is very large and the canal more or less 
non-existent. The essential points for success are — 1 , the obliteration 
or removal of the whole sac including the neck ; and 2, the closure 
of the upper end of the inguinal canal. The best material for the 
sutures is kangaroo-tail tendon . 

(1) Mactwen'% method, — Macewen dissects up the sac and frees it 
as far as the internal abdominal ring by introducing his finger 





Fio. 354. — Inguio&l truMs. 



Fio. 355. — Femoral trnfw. 




Fig. 356.— Umbilical truss. 



along the inguinal canal. The internal 
ring having been reached, the peri- 
toneum is separated for about half an 
inch from the whole of the abdominal 
aspect of the circumference of the ring. 
The external oblique is not divided. 
A stitch is firmly secured to the distal 
extremity of the sac and a needle 
carrying the silk is passed in a proximal 
direction several times through both layers of the sac, so that 
when pulled upon the sac becomes folded upon itself like a 
curtain (Fig. 357). The needle is then brought out through the 
anterior abdominal wall just above the internal ring, and the 
folded sac having been pushed through the ring in the trans- 
versalis fascia is secured there by the silk suture. The mtemal 
oblique and transversalis muscles are now drawn under Pou part's 
ligament and there fixed by a catgut suture so as to close the 
internal ring, the aponeurosis of the external oblique being avoided 
so that its elastic recoil shall not draw open the canal. The 
external abdominal ring is then laced up and the skin-incision 
closed in the usual way. 

(2) Stanmore Buhop's method, — Stanmore Bishop dissects up the 
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sac and frees it from the surrounding structures as far as, but not 
beyond, the internal abdominal ring. A long suture, armed at 
both ends by needles, is now passed from below upwards through 
each wall of the sac in such a way that, when the ends are pulled 
upon, the sac is drawn up, not like a 
curtain as in Macewen's operation, but 
like a purse (Fig. 358). The neck of 
the sac is next invaginated on one side 
before the finger, and the needle belong- 
ing to the end of the thread on that 
side ptissed through the internal ring 
S and made to pierce the abdominal wall 

Fio. 357.— Method of folding from within outwards (Fig. 359). The 
up the sac in Macewen's same thing is done on the opposite 
method of radical care of gjde. When both threads are presenting 
SribCiSTring/Tp; th/rt the muscular structum, (Fig. 
Parietal peritoneum. 359) they are pulled up, the sac bemg 

at the same time invaginated before 
the finger as the threads are drawn upon. The sac is then 
turned inside out in its passage and becomes fixed as a rounded 
boss exactly over the internal ring, its peritoneal surface being 
turned towards the intestine and its first fold on either side 
being firmly applied to the peritoneum immediately within the 
ring (Fig. 360). The ends of the thread are now tied firmly, but 
not tightly, over the ring which with the canal is then further 
closed by buried catgut sutures, so placed as to draw the superior 
half of the anterior wall of the canal and internal pillar of the 
external ring well over in front of the inferior half and external 
pillar. 

(3) Barker's method, — Barker dissects out only the neck of the 
sac, ligatures it and cuts it through half an inch below the 
ligature. The scrotal portion of the sac is left in ntu. The neck 
of the sac is fixed to the abdominal wall by the same ligature that 
closes the internal ring. The external abdominal ring is next 
laced up as usual. 

(4) BcUVs metfhod. — Ball, of Dublin, after dissecting out the sac, 
recommends torsion or twisting before ligaturing the neck and 
cutting off* the body of the sac. Care must be exercised in applying 
torsion since the peritoneum has been drawn down and the bladder 
pulled into the wound. 

(5) Ual$te(Vs method, — Halsted, of Baltimore, makes an incision 
parallel to Poupart's ligament from the anterior superior spine of 
the ilium to the pubic spine. He divides the aponeurosis of the 
external oblique, the whole length of the skin-incision. The sac 
is then dissected up and sutured by quilted sutures at as high a 
level as possible and then the lower portion is cut away. The 
8{>ermatic cord is now transplanted to the outer angle of the wound 
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Pio. 868 




Fio. 860. 



Figs. 858, 859 360. — Method of treating the sac in Stanmore Bishop's inethod 
of radical cure of hemit. 
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in the external oblique and the rent in the aponeurosis sutured in 
its entire extent beneath the cord. In this way the cord takes a 



Fkj. 361.— Kocher's method of radi- Fio 362.— Kocher'^ method of radical 
cal care of hernia. (Jacobson.) care of hernia. (Jacobson.) 



Fic}. 363. — Kocher's method of radical care of hernia. (Jacobson.) 

subcutaneous course and a new inguinal canal has been fashioned 
which passes outwards and upwards from the internal abdominal 
ring. 

(6) Kocher's method consists in dissecting out the sac and in then 
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passinga dressing forceps through a small incision in the aponeurosis 
of the external oblique and fibres of the internal oblique external 
to the deep abdominal ring (Fig. 361). The sac is seized by the 
forceps, drawn out of the incision in the aponeurosis (Fig. 362), 
twisted up into a cord and laid down between the pillars of the 
external abdominal ring, where it is fixed by the sutures used to 
draw the pillars of the ring together (Fig. 363). 

(7) McBurney^B method. — McBumey, of New York, treats the 
wound by open incision after dissecting out and ligaturing the sac. 
He endeavours to keep the wound an open one by turning in the 
integument and suturing it to the deep fascia. He then packs it 



Fio. 364. — Method of applying the sutures in the radical cure of hernia by the 
modified Bassini method., a. Aponeurosis of external oblique turned down. 
B. Silk ligature holding spermatic cord v aside, c. Director retracting the upper 
margin of the divided aponeurosis of the external oblique, d. and r. Two of the 
deep sutures passed through the deep internal surface of Poupart's ligament and 
conjoined tendon, o. The conjoined tendon of the internal oblique and trans- 
versalis and transversalis fascia, h. Continuous suture for sewing up the divided 
aponeuroeis of the external oblique, 1 1. The skin in which some of the spots 
are indicated at which the skin sutures should be passed. 

with iodoform gauze and allows the wound to granulate. The 
woimd takes from three to six weeks to heal, but the firm scar left 
completely obliterates the ingninal canal. 

(8) Bassini's method {slightly modified), — An incision is made 
from the internal to the external ring parallel to and about f-inch 
aboYe Poupart's ligament. The external ring having been defined 
the aponeurosis of the external oblique is divided from the apex of 
the ring the whole length of the skin-incision. The sac is next 
defined, cleared with the finger as high as the internal ring, the 
necMigatured and the body cut away. The cord is now lifted out 
of the inguinal canal and held asideliy a silk ligature passed lightly 
beneath it (Fig. 364, b). The internal oblique, with the transversalis 

3a 2 
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and transversalis fascia, is next separated from the aponeurosis of 
the external oblique and from the peritoneum, and sewn by four or five 
silk or kangaroo-tail sut ures to the deep interna l surface of Poupart's 
li gament , which should have been previously defineST TiiTig. 364 
two of the sutures (d, b) are seen in situ. When all the sutures 
have been passed they are tied beneath the cord and thus pull the 
conjoined tefldoii_of the interpaj obliaue and transversalis with the 
tran sversalis f ascia firmly downwarcfs and outwards, and thus 
form a firm posterior wall to the inguinal canal. The aponeurosis 
is now united by a continuous suture (Fig. 364, h), and the skin 
wound closed. 

(9) Radical cure of femoral hernia, — Make an incision over the 
hernia from a little above Poupart's ligament vertically downwards 
about 2^ inches. Having freed the sac, opened it, and returned 
its contents, clear the neck with the finger passed up the femoral 
canal. Ligature the neck ; cut away the body of the sac, and with 
the aid of Macewen*s needles carry the two ends of the ligature, 
which has been tied round the neck, up the femoral canal anterior 
to the peritoneum and make them emerge through the abdominal 
wall just above the round ligament or spermatic cord about aquarter 
of an inch apart. On tying the two ends of the ligature the sac 
will be drawn well behind the abdominal parietes. Whilst passing 
the ligatures protect the femoral vein with the finger, and draw up 
the skin-incision that the needles may emerge in the wound. On 
letting go the skin the knot of the ligature will be covered by it. 
Next sew Key's ligament to Cooper's ligament (a band of strong 
ligamentous fibres nmning along the pectineal ridge of the pubes) 
by one or two silk sutures, thus closing the femoral canal. 

(10) The radical cure of umbilical hernia may be done by excising 
completely the sac and the edges of the fibrous ring formed by the 
linea alba through two semi-circular incisions meeting above and 
below. The peritoneum, muscles and skin may then be united, 
layer by layer, by sutures ; or if the ring is very large and its 
margins are dense, a large flange stitch may be used (Fig. 365), 
as practised by Greig Smith. The cicatricial tibsue is divided all 
round the ring at its free margin down to the rectus muscle, and 
the sutures passed first through the upper fibrous edge, then 
through the rectus, then through the lower fibrous edge on one 
side of the wound, and then in the reverse order through the tissues 
on the other side. 

2. An irreducible hernia is one that cannot be returned into 
the abdomen. 

The causes of the irreducibility, which are many, may be con- 
veniently classified according as the impediment to the return of 
the contents of the sac exists — 1. Outside the mc, from inflam- 
matory thickening and contraction of the tissues forming the ring 
or other aperture through which the hernia has escaped. 2. In the 
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sac tmlUy from inflammatorj thickening and contraction, and from 
elongation of the neck of the sac. 3. Inside the sac, from (a), the 
great bulk of the intestine or omentum due to increased growth 
subsequent to their descent; {b), constriction of the omentum at the 




Fio. 365. — Greig Smith's method of performiog the radical cure of umbilical 
hernia. A. Transverse section through hernia and parietes showing sac, con- 
tents, ring, and lines of incision, i n. Intestine, o m. Omentum, s k. Skin. 
F. Fascia, thickened at margin of ring. m. Rectus moscle. P. Peritoneum. 
1. Incision through skin of sac, which is continued along the subperitoneal 
tissue to margin of ring. 2. Same on opposite side. Between 1 and 2, skin 
and sac are removed on free surface, and sac on deep aspect. 3 and 4. Incisions 
carried deeply through thickened fascia round umbilical ring to expose recti. 

B. Gut returned, omentum removed, superfluous skin and sac removed, sutures 
placed, incisions in fascia opened up and recti exposed. References same as in A. 

C. Sutures tied, skin suture to one side of parietal line of junction. D. Bird's- 
eye view showing double set of sutures round umbilical ring and cutaneous 
wound. (From a drawing by Mr. Greig Smith.) 

situation of the ring and expansion of the lower parts; (c), adhesion 
of the intestine or omentum to the sac, or to one another; (cQ, bands 
of adhesions stretching across the sac and so confining a loop of 
intestine or knuckle of omentum ; (e), a collection of fluid in the 
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^^^ > (/)f ^ portion of intestine (as the cascum) having descended 
uncovered with peritoneum on one aspect, the uncovered portion 
forming adhesions with the tissues around it where the sac 
is absent. 

The symptoms are similar to those of the reducible form, save 
that the hernia cannot be completely reduced. Thus, there is 
impulse on coughing, non-translucency, and, when it contains 
intestine, gurgling on handling, and resonance on percussion. It is, 
moreover, often attended with dragging or colicky pains and 
dyspeptic symptoms. When its contents are both intestine and 
omentum, the intestine can sometimes be returned. A considera- 
tion of the above signs should serve to distinguish it from a hydro- 
cele extending high up the cord with which it is perhaps most 
likely to be confounded. An irreducible hernia often attains a 
large size, and is not only on this account a constant source of 
annoyance to the patient, but is also one of danger as there 
is always a risk of its becoming obstructed, strangulated, or 
inflamed, or ruptured by accidental blows, 
ttc. The treatvient may be directed to one 
of two ends : — 1, to protect the hernia from 
injury and prevent it from getting bigger 
by the descent of more intestine or omen- 
tum, a procedure that should be reserved 
for old and feeble patients or cases other- 
wise unsuitable for operation ; and 2, if 
possible, to render it reducible, or better, 
Fio. see.-Bog truss for jf ^^e patient's general state of health is 
irreduc) Die hernia. . li ^ -^ i i» ^t j* i 

favourable, to cure it, by one of the radical 

opei-ations already described. For the first purpose the patient 
should wear a bag truss (Fig. 366), or the lace-up truss. Tiiisses 
are often difficult to adjust. Under such circumstances a cast of 
the parts should be taken in plaster-of-Paris, and to this any instru- 
ment-maker can then accurately mould the truss. When the patient 
will submit, an attempt may be made to convert the hernia into a 
reducible one ; and if persevered in will frequently, especially in 
recent hemise, be successful. The patient should maintain the 
horizontal position, the diet should be restricted, saline purgatives 
given, and ice occasionally applied to the part, or continuous pres- 
sure may be kept on the hernia by means of the hinge-cup truss, 
'i'his treatment, will, of course, only be successful when the irre- 
ducibility depends upon removable causes, such as an increase in the 
bulk of the omentum or intestine. When due to adhesions and the 
like, it cannot be thus overcome, though with the use of the hinge- 
cup truss, adhesions, if not too firm, may gradually elongate and 
disappear. Seeing, however, that strangulation may occur notwith- 
standing the use of a truss, other things being equal it is better to 
advise a radical cure. 
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3. Strang^ated hernia. — This form of hernia (Fig. 367) is 
one in which the protruded portion of intestine or omentum is so 
tightly gripped, that not only is its retuni into the abdomen pre- 
vented, but the circulation through its blood-vessels is so impeded, 
that congestion, followed by inflammation and gangrene, speedily 
ensues if the strangulation is not soon relieved. 

Causes, — 1. The sudden forcing of intestine or omentum through 
a ring or aperture so small that it is tightly gripped from the 
moment of its descent. This is usually the cause of strangulation 



Pio. 367. — Strangulated funicular bemia from a child aged six months. 
(St. Bartholomew's Hospital Museum, No. 2,140 «7.) 

in a recent hernia or in an old hernia which has suddenly descended 
through the patient's neglect to put on his truss. 2. The increase 
of bulk in the hernia subsequent to its descent, and its consequent 
constriction where it passes through the aperture or ring. This is 
usually the cause of strangulation in irreducible herniae, or in hernia3 
that have not been kept up by a truss. Such an increase in bulk 
may be induced by : (a), the sudden protrusion of a fresh portion 
of omentum or intestine on the top of that already down ; (6), the 
swelling of the intestine from catarrhal inflammation of the mucous 
membrane, or from its becoming obstructed by faeces or flatus ; and 
(c) congestion and inflammation of the omentum. 
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The seat of conatrictiony or as it is technically called the strictvrey 
is generally either (l), in the neck of the sac itself; or (2), outside the 
sac, *.«., at one of the tendinous rings, or other aperture through 
which the hernia has passed ; whilst (3), in very rare instances, 
it may be inside the sac, the intestine having slipped through a hole 
in the omentum or become entangled by a band of adhesions. 

Mechanism of strangulation, — The compression of the veins at 
the seat of stricture impedes the return of venous blood from the 
protruding portion of intestine or omentum, and the congestion, 
causing compression of the arteries, ultimately leads tq the com- 
plete arrest of the circulation, and gangrene finally ensues. The 
congestion, moreover, induces paralysis of the muscular coat and 
consequent cessation of its peristaltic action and the onward flow of 
the intestinal contents. For strangulation to occur it is not necessary 
for the whole circumference of the bowel to be included in the 
stricture. An inclusion of only a small portion of its circumference 
{Richter^s hernia, sometimes incorrectly called Littres hernia), in 
consequence of the venous congestion and subsequent inflammation 
which it induces, is sufficient. Indeed, symptoms of strangulation 
are said to occur when omentum only is contained in the hernia, a 
fact somewhat difficult to explain, as constriction of omentum by a 
tight ligature certainly gives rise to no symptoms. It is possible 
that in these cases the signs of strangulation have depended on 
reflex irritation of the omental nerves, or on a small knuckle of 
intestine having been strangulated at the neck of the sac and slipped 
back unperceived. That strangulation may produce a severe im- 
pression on the nerves, is evidenced by the pain reflected to the 
umbilicus, and by the general nervous symptoms. 

Pathological condition of the strangulated part. — When the con- 
striction is very tight, the circulation may be completely arrested, 
and gangrene ensue in a few hours. But as a rule the arrest is 
only partial, and the gangrene is preceded by congestion and 
inflammation. The intestine at first appears red and, perhaps, 
slightly swollen, but not otherwise altered; whilst clear serous 
fluid in greater or less quantity is poured out between it and the 
sac. It next assumes a mulberry colour, and as the congestion 
increases it becomes darker and darker, and finally black or ash- 
grey. At the same time it becomes more swollen, and loses its 
bright shining appearance, becoming sticky, then doughy in con- 
sistency, and pitting on ^pressure, whilst the fluid gets darker and 
turbid, and feculent in odour ; finally the intestine sloughs, and 
its contents are extravasated into the sac. Sloughing or ulceration 
frequently begins at the seat of stricture, and in the mucous coat, 
where, even at an early stage, an impression of the stricture is 
often seen. The omentum undergoes similar changes, passing 
gradually into a state of giuigrene. The intestine, above the 
strangulated portion for a variable distance, is congested, and 



Digitized by 



Google 



STRANGULATED HERNIA. 729 

distended with fsecal matter, whilst that below is empty and 
contracted but otherwise natural. Simultaneously with these 
changes a local peritonitis is set up about the neck of the sac, 
gluing the intestine to the peritoneum, so that as a rule there 
is no extravasation into the peritoneal cavity. The sac becomes 
inflamed, a fsecal abscess is formed, which, if the patient survives, 
opens on the surface, leaving him with a feecal fistula. In other 
cases general peritonitis supervenes, or the intestine gives way 
above the stricture and so peritonitis results. 

The 8i/mptoms are local and general. Local symptoms, — The 
hernia, if previously reducible, is no longer so ; it becomes tender 
or painful on handling, tense, and often tympanitic ; and the 
impulse on coughing is lost. Pain may be present in the hernia, 
but is generally referred to the region of the umbilicus, that is, 
over the solar plexus. The skin is usually natural, but where 
gangrene has occurred, it may become mottled, or brick-dust red, 
and emphysematous, and exhale a faecal odour. Cessation of pain 
may then occur, but is a delusive sign. The general symptoms are 
those of intestinal obllpiction, the two chief being vomiting and 
constipation. The vomiting is of a peculiar gushing character, 
with little or no retching. The vomit at first consists of the con- 
tents of the stomach, but soo^/becomes bile-stained, and finally 
ffiBcal, i.e., thin and brownish-yellow, with a distinct odour of 
faeces. The constipation is complete (except in Richtei's hernia), 
not even flatus passing, although at first the contents of the large 
intestine may be voided, either naturally or after an enema. The 
face becomes pinched and anxious, the pulse small and wiry, the 
tongue furred and brown, and if strangulation is not relieved, the 
patient may die of collapse, general peritonitis, or exhaustion from 
constant vomiting. Very occasionally a faecal abscess may form 
and the [)atient recover with a feccal fistula. Numerous variations 
in the symptoms may be met with, but it must sufllice to say that 
as a rule in young patients with recent hernia they are more 
acute, and call more imperatively for immediate relief than in 
older patients, the subjects of irreducible hernia of long standing, in 
whom they assume a more chronic character. Thus the symptoms 
of strangulation may be ill defined, the patient may only vomit at 
rare intervals, or on taking food, and the vomiting need not be 
faecal. The tongiie may remain moist, the abdomen but little 
distended, and the temperature normal until a few hours before 
death. 1*he persisting constipation, the tumid abdomen, and a 
pulse increasing in rate, along with an irreducible hernia, should 
lead to a diagnosis of strangulation, especially when the patient 
has had opium. 

Treatment — It cannot be too strongly impressed on the mind of 
the student that it is of vital importance to release the strangulated 
intestine ; that this as a rule admits of no delay ; that every hour 
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adds to the danger (gangrene may occur within twenty-four hours) ; 
that the result of the case will depend to a great extent upon the 
length of time the strangulation has existed ; that purgatives for 
overcoming the obstruction are not only useless but absolutely 
iujurious ; and that prolonged and forcible attempts to return the 
bowel by the taxis are unjustifiable and wholly to be condemned. 
What should be done, therefore, in a case of strangulated hernia ? 
The taxis should as a rule be applied for a few minutes ; if this is 
unsuccessful the patient should be placed under an aueesthetic, 
and should the bowel then not slip back readily on again gently 
trying the taxis, the operation for dividing the stricture should at 
once be proceeded with before he is alio wed. to recover from the 
ansesthetic. If the surgeon is not prepared for the operation, or 
requires help, a full dose of opium should in the meantime be 
given, and ice, if at hand, or warmth in the form of a large boracic 
poultice, be applied to the tumour. But it is better not to attempt 
the reduction under an ansesthetic till prepared to proceed with 
the operation. We have then to consider the method of applying 
the taxis, the cases in which it should not be used, and the opera- 
tion of herniotomy. 

The taxis, — The method of applying the taxis, which is merely 
the technical term given to the various manipulations of traction 
and compression used in returning the hernia into the abdomen, 
can only be learned by practice. The pelvis should be slightly 
raised, and the thigh, in femoral hernia, flexed and adducted so as 
to relax as much as possible the constricting ring. With one 
hand, slightly raise the hernia, and grasp it gently so that some of 
the flatus or fluid may be squeezed out and the bulk lessened. 
With the finger and thumb of the other hand, gently compress 
the neck laterally to prevent its bulging over the margin of the 
ring, and at the same time draw the hernia a little downwards to 
disengage its neck. The pressure should be applied steadily, not 
spasmodically, and its direction varied according to the kind of 
hernia. No violence should be used, and if after a few minutes 
the intestine does not slip back with the characteristic rush, further 
attempts should not be made. Violent or prolonged efforts are 
strongly to be condemned, as not only are they unlikely to be 
successful, but may lead to the rupture of the intestine, or stopping 
short of this may cause so much bruising, ecchymosis, or inflam- 
mation, that they jeopardize its recovery after operation. How 
long should the taxis be applied ? Certainly not more than ten 
minutes at the outside. The length of time, however, may vary 
in different hemiec. Roughly it may be given at about two 
minutes for a small tight femoral hernia, and five minutes for a 
large femoral^ inguinal, or umbilical hernia. It should be remem- 
bered that the taxis is more successful in recent than in old femoral 
hernise ; in inguinal than in femoral, and especially in old inguinal 
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under chloroform ; and that when successful it is the safest method 
of overcoming the strangulation. 

The tdxis should not be applied — 1, when other surgeons have 
already employed it; 2, when the hernia is very tense, tender, 
or inflamed ; 3, in femoral hernia where fsecal vomiting has 
existed for some time, or where hiccough has supervened; — in 
short, whenever it appears questionable whether the intestine 
has not passed into a condition beyond recovery, or whether 
actual gangrene has not taken place. 

Herniotomy has for its object-— 1, the liberation of the strangu- 
lated intestine or omentum by dividing the stricture, and 2, the 
returning it into the abdomen if proper or possible. The parts 
having been shaved, thoroughly cleansed with soap and water 
and sponged with carbolic lotion (1 in 20) and then with biniodide 
spirit lotion, an incision should be made over the neck of the 
sac in the long axis of the tumour, and its coverings carefully and 
successively divided till the sac is exposed, any bleeding vessels 
being tied. The sac may be known by the arborescent arrange- 
ment of its vessels, its tenseness and smoothness, and, when thin, 
by intestine, omentum, or fluid being seen through it. It may 
further be distinguished from the intestine by the shining 
appearance of the latter, by the circular arrangement of the 
intestinal vessels, and by a little fluid usually escaping when the 
sac is opened. If still in doubt, the questionable structure should 
be picked up with the thumb and forefinger if not too tense, 
when, if it is sac, the intestine will be felt to slip away. Before 
opening the sac, every antiseptic precaution in the widest sense 
of the term should be taken. All bleeding should be stopped, 
and the wound, the surgeon's hands and those of his assistant, 
and the instruments, should be thoroughly cleansed from blood 
with antiseptic lotion. A piece of the sac should be nipped up 
with the forceps, and nicked with the blade of the knife held on 
the flat. If too tense to allow of this, it must be cautiously 
scratched through with the point of the knife. As a rule there is 
no danger of injuring the intestine, as some fluid generally exists 
between the sac and its contents. The sac, however, should 
always be opened with care, as the intestine may be in contact 
with it and may spring out. If omentum is seen shining through 
the sac, it should be opened opposite that spot. The character 
of the fluid which escapes is a good criterion of the condition 
of the parts. If pale and serous, the indication is good; if 
blood-stained and turbid or feecal in odour, bad. The finger should 
now be passed through the small opening to protect the intestine, 
and the sac laid freely open with blunt-pointed scissors, the fluid 
absorbed by sponges to prevent it running into the abdomen, and 
the contents examined. If only omentum presents, this should 
be gently unravelled to search for intestine, a small knuckle of 
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which will often be found near the neck of the sac. The questions 
will now arise, what shall be done with the intestine, what with 
the omentum '? Shall they, or can they be returned ? Shall the 
omentum be cut oflP? Shall the stricture be divided ? 

Treatment of the intestine, — If the fluid in the sac is of a serous 
character and the intestine is merely congested and claret-coloured 
but still shining, and on drawing down the knuckle the spot 
where it was in contact with the stricture is found normal, there 
can be no qtiestion of replacing the intestine in the abdomen, 
the finger following it to ensure its entering the peritoneal cavity. 
If it is already gangrenous (a condition that may be known by 
its ash-grey colour, loss of elasticity and not bleeding when pricked), 
there can be no question, on the other hand, that it ought not to 
be returned, but must be dealt with in one of the ways to be 
presently described. Again, if it is adherent to the sac the adhe- 
sions if soft and recent may be gently broken down with the 
finger and the intestine returned unless such is contra-indicated 
from other causes ; or if the adhesions are old and fibrous, they 
may be cut through and ligatured, and the intestine also returned ; 
but if they are thick and fleshy, any attempt to break them down 
would probably lead to the tearing of the walls of the bowel, the 
adherent portions of the sac under these circumstances should 
be separated from the surrounding tissues and returned with the 
intestine. In cases of the above kind the treatment is clear ; but 
when the intestine is black, ecchymosed, doughy, sticky, or coated 
with lymph, but not actually gangrenous, whilst the impression of 
the stricture is marked, and the fluid in the sac is of a dark 
colour, it becomes an anxious question for the surgeon to decide 
what to do with the bowel, and much must be left to his own 
judgment in each individual case. As a general rule it may be 
said that when only a small knuckle of intestine is present and, 
although black, has not lost its shining colour, and on gently 
drawing it down there is no sign of ulceration at the seat of 
stricture, it should be replaced just within the ring, so that if it 
subsequently gives way the ftecal contents may escape externally ; 
but that, when the intestine is ecchymosed, doughy, <fec., or it is 
feared that ulceration of the mucous coat may have already begun 
at the seat of stricture, and especially when a large coil is present, 
it should be left in the sac, or dealt with in one of the ways to be 
presently mentioned. Some surgeons, however, if in doubt, 
always leave the intestine in the sac ; others stitch the bowel to 
the parietal peritoneum, so as to leave the most doubtful part in 
the centre of the ring of sutures. If the gut gives way the faeces 
will then pass outwards ; if the injured part recovers, the gut will 
merely be left adherent by one surface to the inside of the 
abdominal wall. Others again establish a lateral anastomosis 
between the gut above and bejow, ai»d should the exposed loop 
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turn out to be gangrenous, remove it the next day and close the 
ends of the bowel by Lembert sutures. 

When the gut is clearly gangrenous several courses are open : — 

1. An artificial anus may be made (a) by merely leaving the 
gangrenous gut in the sac ; or (6) by cutting away the gangrenous 
part ; or (c) by cutting it away and stitching the open ends of the 
intestines to the wound. A secondary operation will subsequently 
be required to close the artificial anus (p. 739). 

2. The gangrenous part may be cut away ; and the intestine 
above and below united and returned into the abdomen. When 
this course is selected some surgeons are in favour of uniting the 
gut in the wound ; others through an incision in the middle line or 
linea semilunaris. When the mesentery is sufficiently long to 
allow of the intestine being drawn down, the wound is the better 
situation. When the intestine cannot be drawn down as in some 
cases of femoral hernia, then the abdominal incision is perhaps 
preferable. In inguinal hernia the wound can be readily prolonged 
into the abdominal cavity. In femoral hernia to do this would 
involve the division of Pou part's ligament and the subsequent 
weakening of the abdominal wall in this situation. Whichever 
method is chosen sufficient intestine should be cut away to ensure 
sound tissues being brought into contact. The peritoneal cavity 
being protected by aseptic gauze packed round the loop of intes- 
tine to be dealt with, cut the gangrenous portion completely away ; 
empty the distended portion above as much as possible ; clamp 
both the upper and lower portions with Makings clamp or rubber 
tubing passed through a small incision in the mesentery to prevent 
further faecal soiling ; irrigate with perchloride of mercury solution 
(1 in 2,000) ; restore the continuity of the gut by one of the 
methods described at p. 411, and replace the united intestine in 
the abdominal cavity. Remove the sac after ligature of its neck, 
and close the ring or the abdominal wound in the ordinary way if 
the operation has been done by the intm-abdominal method. 

The choice of establishing an artificial anus, or of excising the gan- 
grenous portion and uniting the gut above and below, will depend 
in great measure on the general condition of the patient, and on 
what assistance and appliances for an aseptic operation are at hand. 

Should the intestine be accidentally wovmded either in opening 
the sac, or, as more commonly happens, in dividing the stricture, 
the edges of the wound should be united in the way described at 
p. 407. 

Treatment of omentum, — When small in amount, recently pro- 
truded, and only slightly congested, the omentum should be 
returned. When large in amount, thickened, inflamed, or gan- 
grenous, it should be ligatured, cut off, and the stump returned into 
the abdomen. Aseptic silk is the best material for ligaturing the 
omentum. The ligature, to prevent slipping, should be tied very 
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tightly and be made to transfix the pedicle, the latter, if necessary, 
being gently pulled down to ensure its being tied at a healthy spot 
Too fine a ligature should not be used, lest it cut through the 
delicate omentum. When the omentum forms a large mass it 
should be carefully unravelled to determine the absence of intes- 
tine in its midst, drawn down until a healthy portion is met with, 
and then tied in separate portions with stout silk. Ligature of the 
vessels separately is vmsafe, as some may be missed, and hsemor- 
rhage occur into the peritoneal cavity. The ligatures should be 
cut off short and returned with the omentum. They become 
encysted and cause no irritation. If the omentum is adherent to 




Fio. 868. — Cooper's hernia knife. 

the intestine it may be gently separated from it or returned with 
the intestine. If adherent to the sac it may be separated and 
returned or removed with the latter. 

Division of the stricture <U the neck of the sac, — Pass the index 
finger gently between the intestine and the sac, or if the omentum 
is spread out between the intestine and the sac (forming the so-called 
omental sae\ between the intestine and omentum. The stricture 
having been discovered, insinuate the finger-nail gently under it, and 
the intestine being held aside by the other fingers or by an assistant, 
pass the hernia knife (Fig. 368), held with its blade on the flat and 
protected by the pulp of the finger, beneath the stricture, turn its 
cutting edge towards the stricture, and notch the latter in one or 




Pio. 369. — Wormald's hernia director. 

more places by gently depressing the handle. The direction in 
which the notch should be made will depend upon the situation of 
the hernia ; in extent it should be as limited as possible. The 
surgeon, as a rule, will do better to employ his finger than the 
director, as there is much less risk of wounding the intestine ; but 
if a director is used it should be broad and flat (Fig. 369) so as to 
prevent as much as possible the intestine bulging or springing over 
it, and so coming into contact with the edge of the knife. If it 
is found that the stricture is not sufficiently divided to allow the 
intestine to slip back on being manipulated with the fingers, a 
second notch should be made. But if the intestine does not then 
return easily the stricture should be divided again, as no force 
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must be used. Before returning the bowel it should, of course, be 
gently drawn down and examined for possible ulceration at the 
line of stricture. Instead of dividing the stricture from within 
outwards, in inguinal hernia the incision may be made over the 
internal ring, and the stricture then divided from without inwards. 
Every step is plainly in view, and no hernia knife or director is 
required. 

Where the intestine is gangrenous, some surgeons, who hold 
that it is better to leave the gangrenous intestine in the ^c, 
merely notch the stricture, disturbing as little as possible the 
adhesions that have formed between the intestine and the neck 
of the sac, as it is upon these cutting off, as they do, the general 
peritoneal cavity from the gangrenous gut, that the patient's 
safety depends. If this course is pursued the stricture had better 
be divided from without inwards, so that neither the finger nor 
the director need be pushed up from the septic sac into the 
abdomen. If the ring is thus treated the peritoneal adhesions 
may be left undisturbed. The division here is not practised for 
the purpose of relieving the strangulation, as the bowel is already 
dead ; but for the purpose of allowing tlie contents of the bowel 
above the gangrenous part to escape externally. 

Treatment of the sclc, — The next question that arises is, what 
should be done with the sac ? The general practice, unless contra- 
indicated, is to dissect up the sac, apply a silk or stout catgut 
ligature to its neck, and cut the body of the sac away. In inguinal 
hernia the ring may then be brought together with sutures, and 
the wound closed. If the hernia is very large a drain-tube may 
be passed through a small incision in the bottom of the scrotum 
to insure an efficient drain. In femoral heraia the parts are so 
rigid that they are with more difficulty brought together. In 
umbilical hernia the sac with the redundant integuments may be 
removed, and the wound united with the peritoneal surfaces in 
contact by deep and superficial sutures. The sac should not be 
ligatured and cut off: — 1. When the patient is weak or collapsed, 
and it is desimble to complete the operation with as little delay as 
possible. Here the wound may be quickly filled with antiseptic 
gauze and thus left. 2. When the intestine is in that doubtful 
condition that it has only been placed just within the ring. Here 
a large drain-tube may be inserted and packed round with gauze 
so that should the intestine give way the faecal contents can readily 
escape. 3. When the abdomen contains much serous fluid, or 
peritonitis is present — a gauze drain or tube may then be inserted. 

After-treatment, — The wound should be dressed antiseptically, 
and a spica bandage firmly applied. Haifa grain of morphia may 
then be injected subcutaneously ; with this some surgeons combine 
atropine (gr. -rhn). Some surgeons keep the patient subsequently 
under the influence of the drug, in order to place the intestine at 
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rest till it has had time to recover from the effects of the inflam- 
mation ; others only employ it if there is pain or restlessness. To 
further insure rest some wash out the stomach with the syphon- 
tube, but this is not as a rule desirable as it increases the shock of 
the operation. With the same end in view no nourishment should 
be given by the mouth for the first twelve or twenty-four hours, 
but teaspoonfuls of hot water may be sipped occasionally to relieve 
thirst and check any tendency to vomit. Nutrient suppositories 
(Slinger's are perhaps the best) or nutrient enemata (milk, J ij.; 
beef-tea, Jj. ; egg, j. ; peptonizing powder, 3j.) after the first twelve 
hours may be given by the rectum. Subsequently milk, in small 
quantities at a time (3j. at first every hour), may be taken by the 
mouth, then, in addition, beef-tea ; but no solid food should be 
allowed till the bowels have acted. This they should usually be 
permitted to do spontaneously, as no harm will ensue should they 
continue confined for a week or ten days. If, however, any dis- 
tension or uncomfortable sensations are experienced, an enema of 
soap and water may be given on the second or third day, or the 
rectal tube passed to permit of the escape of flatus, and a change 
of position in bed allowed. If the distension is great a purge on 
the third day may sometimes be given with advantage; such, 
however is seldom required, and is not warranted if the intestine 
was found at the operation to be in a doubtful condition. 

Conditions that may give rise to a continuance of the symptoms oj 
strangtUation after the taxis or herniotomy. — As a rule the symptoms 
of strangulation cease immediately or soon after the successful 
application of the taxis, or of herniotomy. Should they persist 
they may depend on — 1. The effect of the anaesthetic. 2. Paralysis 
of the muscidar coat of the intestine. 3. The presence of another 
hernia. 4. The displacement of the hernia, or reduction en masse, 
5. Detachment of the neck of the sac, the intestine remaining 
sti-angulated. 6. Rupture of the sac, and reduction of the intes- 
tine through the rent, the strangulation continuing at the neck. 
7. Passage of the intestine into a pouch or second sac. instead 
of into the abdominal cavity. 8. Incomplete reduction of the 
intestine. 9. The gut becoming gangrenous and giving way. 
10. Enteritis or peritonitis. II. Internal strangulation of the 
intestine by adhesion probably near the neck of the sac. 

If the persistence of the symptoms is due to the anaesthetic they 
will probably pass off in a few hours. The vomiting, moreover, is 
usually attended with much retching, and is not of that gushing 
nature characteristic of strangulation of the bowel. If due to 
paralysis of the muscular coat of the intestine, the symptoms also, 
as a rule, gradually cease as the congestion passes off. Should they 
not do so, however, a careful search should be made, if this has 
not already been done, for another hernia, and if one is discovered 
and appears strangulated, it should be explored* If no other hernia 
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exists the continuance of the symptoms may be due to the hernia 
not having been properly reduciad, to peritonitis, to the persistence 
of the pandysis of the muscular coat of the gut, or to internal 
strangulation. If, therefore, the hernia is reported not to have 
slipped back with the usual gurgle, or there is some fuhiess felt 
about the hernial ring, the ring must be cut down upon and ex- 
plored, or the wound, if an operation has been performed, opened 
up. It may then be found (a) that the hernia has been reduced 
en massey i.e., that the hernia, along with the sac, has been forced 
between the fascia transversalis and the peritoneum, a condition 
most frequently met with when the hernia is inguinal ; (b) that the 
neck of the sac has become detached, the intestine remaining 
strangulated ; (c) that the posterior part of the sac has been rent 
and the hernia, still strangulated at the neck, forced into the sub- 
serous connective tissue ; or (d) that the hernia has passed into a 
pouch at the neck of the sac instead of into the peritoneal cavity ; 
{e) that the intestine has not been completely reduced. Under 
any of the above circumstances the finger should be introduced 
into the sac. If it can be passed through the neck into the ab- 
dominal cavity the continuance of the symptoms will probably 
depend on (1) paralysis of the muscular coat consequent on injury 
of the intestine ; (2) reduction into a pouch at neck of sac ; or (3) 
strangulation by adhesion within the abdomen. In such cases the 
portion of intestine at fault will probably be in the near vicinity 
of the neck of the sac, and can be drawn down by the finger and 
inspected. If the finger cannot be passed into the abdominal 
cavity the trouble will most likely depend upon (1) a reduction en 
masse ; (2) detachment of the neck ; (3) a rent of the sac ; or (4) 
incomplete reduction. Try to feel the neck of the sac with the 
finger. If this cannot be felt then the neck of the sac has been 
detached and pushed backwards, and the condition is one of reduc- 
tion en masse. If the neck can be felt, but there is no passage 
into the abdomen, then the contents of the sac have probably been 
forced through a rent in the sac into the surrounding tissues. The 
sac should then be drawn down, the condition causing the strangu- 
lation accurately ascertained, the stricture, wherever situated, 
divided, and the intestine retunied into the peritoneal cavity. 

Peritonitis following the reduction of a heniia may be known by 
the signs already given at p. 427, and should be treated as there 
indicated. Persistent paralysis of the muscular coat, or the existence 
of internal strangulation, may be suspected when along with the 
continuance of the symptoms of strangulation of the bowel the 
signs of the other conditions that may give rise to such symptoms 
are absent. Should the paralysis not pass off under the influence 
of time, an enema, or even a purgative, may, in some cases, be 
useful to rouse the intestine to action, whilst, in rare instances, it 
may become necessary to explore the abdomen, open the intestine 
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above the paral^ 8ed part, and suture it to the wound in the parietes. 
Internal strangulation should be treated as described under 
Laparotomy, 

Prognosis. — The prognosis in a case of strangulated hernia will 
depend on the length of time the hernia has been strangulated, the 
tightness of the stricture, the presence or absence of peritonitis or 
gangrene before the operation, the amount of bruising inflicted on 
the gut by the taxis, the degree of exposure and manipulation to 
which the gut is subjected during the operation, and the general 
condition of the patient. Moreover, the prognosis is graver in a 
small femoral hernia, and in a hernia which has recently come down 
(inasmuch as in these the constriction is usually tight), than in an 
oblique inguinal heniia, or a hernia of long standing, in which the 
constriction is usually much less severe. 

4. Obstructed or incarcerated hernia. — These terms are 
generally applied synonymously to an irreducible hernia in which 
the protruded intestine has become obstructed by a collection of 
undigested food, foreign bodies, as fruit-stones, <fec. This condi- 
tion is most frequently met with in old people, especially women, 
and in umbilical hernias, and if neglected, is apt to become strangu- 
lated or inflamed. Symptoms. — As in strangulation, there may 
be constipation, colicky pains, nausea, and perhaps vomiting ; but 
the local signs of strangulation are less marked. Thus, there may 
be little or no local pain and no tension in the sac, though, at 
times it may become larger than before the incarceration occurred. 
The impulse ou cough may still be present, and hard fsecal masses 
may, perhaps, be felt. The symptoms, however, may gradually 
merge into those of strangulation, and it is often difficult to dis- 
tinguish mere obstruction from strangulation, especially when the 
former is associated with some inflammation of the sac. When in 
doubt, the case should be treated like one of strangulated hernia. 
Treatment. — A purgative enema, rest in the recumbent position, 
warmth or ice to the part, and restriction of diet should be pre- 
scribed. When there is no vomiting, a brisk purge is often 
successful, but before giving such the surgeon should thoroughly 
assure himself that strangulation does not exist. The application 
of the taxis is advised by some, and doubtless the intestine at 
times may be emptied of its contents by this means. It should be 
remembered, however, that its use is not unattended with risk. 

5. Inflamed hernia. — In this condition the sac and, in some 
degree, its contents are inflamed. Inflammation is most common 
in small irreducible epiploceles, and is generally the result of 
injury, the pressure of a badly-fitting truss, or of violent exer- 
cise. If neglected the hernia is apt to pass into a condition of 
strangulation. 

The local symptoms resemble those of a strangulated hernia, but 
the impulse on cough is not absent, though it may be less marked 
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than iu a hernia in its ordinary state, and there is not so much 
tension in the sac as when strangulation exists. The parts are hot, 
tender, and cedematous, and there may be feverish symptoms, 
vomiting, and constipation. The vomit consists, however, only of 
the contents of the stomach, and is not fcecal ; the constipation is 
seldom complete ; and flatus usually passes. 

Treatment — An ice bag should be applied over the hernia, and the 
patient placed in the recumbent position, with the parts as much as 
possible relaxed. The diet should be restricted to small quantities 
of milk and beef-tea, and opium administered in small doses. 
When all signs of inflammation have subsided an enema may be 
given if the bowels do not act spontaneously. Should the inflam- 
mation run on to strangulation, herniotomy must be performed ; 
whilst, should suppuration, a very rare event, occur, the pus must 
be let out by a free iucision. 

FcBcal fistula and artificial amis after operation for strangulated 
hernia. — Faecal fistula is due to ulceration of the mucous membrane 
at the seat of stricture, and subsequent perforation oi the bowel ; 
artificial anus, to the gangrene of a considerable portion of the 
strangulated bowel. In both, adhesions form between the serous 
coat of the intestine and the parietal peritoneum, and in this way 
prevent the extravasation of fceces into the general peritoneal 
cavity ; but in the faecal fistula the perforation of the bowel being 
small, most of the faecal contents are passed per anum; whereas, in 
artificial anus, the whole escape externally, and the intestine below 
shrinks and becomes more or less atrophied. In faecal fistula only 
a fistulous aperture, discharging faeces, is present ; in artificial anus 
the openings of the upper and lower portions of the intestine can 
generally be seen. The upper opening may be known by its larger 
size, redder colour, and by faeces issuing from it, whilst at times its 
mucous membrane may be prolapsed. 

Treatment. — A faecal fistula will, as a rule, close spontaneously, 
and beyond keeping the parts clean, nothing is generally required. 
In artificial anus the spur-like process or iperon formed by the pro- 
jecting forwards of the posterior wall of the bowel by the coils of 
intestine which lie in the angle between the upper and lower por- 
tions of the intestine, may have first to be destroyed by Dupuy trends 
enterotome, and the lumen of the bowel being thus restored, the 
artificial anus may be closed by a plastic operation, or the walls of 
the bowel united by suture. The enterotome consists of two blades, 
one of which is passed into each portion of the bowel. By a screw 
arrangement the blades are then tightened and the intervening 
portions of the walls of the gut are slowly destroyed. The blades 
should not be passed far into the bowel for fear of including a 
knuckle of intestine which might happen to have descended into the 
angle of the spur between them. The surgeon, however, should not 
be in too great haste to employ the enterotome, as in the course of 
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time, in consequence of the dragging of the mesentery, the spur- 
like process may become gradually retracted, and the two portions 
of intestine, instead of lying parallel, may be drawn to more or less 
of an angle with each other. In this way the lumen of the tube 
may become gradually restored, and the feeces again pass down the 
lower tube. A plastic operation will then only be required to close 
the external opening, if indeed this does not heal spontaneously, as 
in faecal fistula. Thus, a ring of skin half an inch wide should be 
removed from around the opening, the adherent intestine separated 
from the parietes, the mucous membrane turned inwards, the 
raw intestinal walls united by non-penetrating sutures, and the 
refreshed surfaces of the parietes brought into contact by deep 
sutures. In some cases, as when there is much inflammation or 
eczema of the skin around the mouth of the fistula, it may be 
better to open the abdomen- at some little distance from the fistula 
where the skin is healthy and establish a lateral anastomosis 
between the upper and lower bowel. The external opening will 
then close spontaneously or may be closed by a plastic operation. 

Special ffamtoe. 

The three most common forms of hernia are : — the inguinal, the 
femoral, and the umbilical. Of the rarer forms may be mentioned 
the obturator, the ventral, the epigastric, the diaphragmatic, the 
lumbar, the ischiatic, the perineal, the vaginal, and the rectal. 

Inguinal hernia is one which escapes into or through the 
inguinal canal. Of this form there are three chief varieties, the 
o blique or externa l, the d irect or intern al, and the interstitia l, in 
which there is a second sac extending between the abdominal 
parietes. 

The oblique or external variety is so called because it 
descends obliquely through the inguinal canal, and leaves the 
abdomen exte rnal to the deep epigastric arte ry. The hernia enters 
the canal by the internal rtbdominal ring, and may remain in the 
canal, when it is spoken of as incomplete^ or, from its resemblance 
to a bubo, as a bubonocele ; or it may pass through the canal and 
out of the external abdominal ring, when it is said to be complete^ 
and is then termed a scrotal or labiaJ> ruptui'e, according as it 
descends into the scrotum or labium. The coverings of an oblique 
inguinal hernia differ according as it is complete or incomplete, 
or occurs in the male or in the female. When complete and in the 
male they are from without inwards, 1, skin ; 2, superficial and deep 
fascia ; 3, intercolumnar fascia ; 4, cremasteric fascia ; 5, infundi- 
buliform process of the fascia transversalis ; 6, subperitoneal fat ; 
and 7, peritoneum, which constitutes the sac. In the female the 
cremasteric fascia is wanting, otherwise the coverings are the same. 
In the inc<yinplete the only difference in the coverings is that in 
place of the intercolumnar fascia there is the aponeurosis of the 
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external oblique, and in place of the cremasteric fascia the lower- 
most fibres of the internal oblique and transversalis ; they are the 
same in the male and female. The stricture, when the hernia is 
strangulated is usually iu the neck of the sac, and this may be 
situated at the external abdominal ring, the internal abdominal 
ring, or anywhere in the inguinal canal between the two rings. 

Varieties of oblique inguinal hernia, — These will perhaps be better 
understood by reference to the accompanying diagrams. The 
following are those most commonly described : — 

1. The common or acquired form (the inguino- scrotal of Birhett), 
— The sac here consists simply of a protrusion of peritoneum through 
the inguinal canal, and the hernia when complete may descend into 
the scrotum or labium. The testicle ca n be felt either below op 
below and behind the herni a (Fig. 370). 

2. The congenital, — In this form the hernia descends into the 
funi cular process of the peritoneum, which has remained open, and 





Fio. 370. — Ordinary acquired ingui- Fio. 870a — Congenital inguinal hernia, 

nal hernia. (Bryant's Surgery.) (Bryant's Surgery.) 

comes into contact with the testicle, the funicular process and 
tunica vaginalis of course forming the sac. T he^ testis is more or 
le ss surrounded by the hernia, instead of being feltdistinctly behind 
and below it, as in the former variety (Figs. 370a and 371). 

3. The hernia into the funicular process resembles the congenital, 
in that the hernia descends into the funicular process of the tunica 
vaginalis, but differs in that it does not reach the testicle, being cut 
off fr om it by a septum at the epidi dymis. Should an operation be 
required m this form, the testicle is not seen as in the congenital. 

4. The encysted congenital (Fig. 372). — In this form the funicular 
process of the tunica vaginalis is cut off from the peritoneal cavity 
b y a septum at the internal ring. The septum yields to the pressure 
of the hernia, and becomes Tn vagi nated before it into the unoblite- 
rated funicular process, which is nearly always distended w^ith fluid 
{infantile hydrocele) and consequently may obscure the evidence 
of a hernia. Should an operation be necessary, the anterior layer 
of the funicular process, and the elongated septum forming the 
spurious sac, will have to be cut through. Here, as in the funicular 
variety, the^e rnia is not in c ontact with the testicle . 
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5. The infantile hernia is one in which the intestine, enclosed in 
. its sac, descends behind the funicular process of the tunica vaginalis, 
which has remained unobliterated and distended with fluid {infan- 
tile hydrocele), but is cut off by a septum at the internal abdominal 
ring from the general peritoneal cavity. Should an operation 
become necessary, three layers of peritoneum have to be cut through, 
viz., the anterior layer of the unobliterated funicular j)rocess of the 
tunica vaginalis ; the posterior layer of the same ; and finally, the 
true sac. The last two, however, are generally intimately blended, 
so that there ai-e apparently only two layers to cut through. These 
layers are separated by the hydrocele fluid which escapes when the 

anterior layer is divided, and may lead 
the surgeon into the mistake that the 
true sac has been opened. 

The direct or internal inguinal 
hernia is so called because it escapes 
directly throu gh the extei ; Tial abdo - 
mi nal ring without traversing the 
internal ring and the whole length of 
the canal, and is situated internal to 



Fio. 371. — A congenital inguinal hernia. Fio. 872. — Encysted 

The roll of paper is that originally congenital hernia, 

placed in the specimen by Percivall Pott. (Bryant's Surgery. 
(St. Uartholoraow's Hospital Museum.) 

the deex)^_fipiga8tri_c_arter}'. Before escaping at the external 
abdominal ring it either passes through or under the conjoined 
tendon of the internal oblique and transversal is, which is situated 
immediately behind the external abdominal ring ; or it protrudes 
that structure in front of it. The cm^eringa from without 
inwards are : 1, skin ; 2, superficial and deep fascia ; 3, inter- 
columnar fascia ; 4, transversal is fai^cia ; ^>j subperitoneal fat ; and 
6, peritoneum forming the sac. When the conjoined tendon is pro- 
truded in front of the hernia, this of course constitutes an additional 
covering, and will then be found between the intercolumnar and 
transversalis fasciae. It will thus be seen that the coverings of the 
direct hernia difler from those of the oblique, in the absence in the 
former of the cremasteric fascia, and in the substitution of the 
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transversalis for the infundibuliform process of that fascia. The 
spermatic cord with its coverings from the cremasteric and infundi- 
buliform fascia lies to the outer side. From what has been said 
above, it will be seen that the epigastric artery is situated on the 
inner side of the neck of the sac in the oblique ; on the outer side 
in the direct. The stricture when the hernia is strangulated is 
generally in the neck of the sac, and this may be situated at the 
external abdominal ring or at the aperture in the conjoined tendon 
through which the hernia has passed. 

Two varieties of direct inguinal hernia are described according 
as the protrusion takes place internal or external to the obliterated 
hypogastric artery, but are not of sufficient importance to be 
described here. 

Signs and diagnosis of inguinal hernia. — There is a swelling in 
the inguinal region having the general characters of hernia already 
given. When incomplete the swelling will be in the groin, and has 
to be chiefly distinguished from e nlarged inguinal gland s, a femora l 
hernia, encys ted hyd rocele of the cord, no n-descended testicle , 
absc ess in the inguinal cana l, and, in rare instances, from fatty and 
oth er tumours of the cord . When it is complete, i.e., has passed into 
the scrotum, the diagnosis has to be made from hydrocele of the 
tunica vaginalis, heeniatocele, solid tumours of the testicle, and 
varicocele. 1. In enlarged glands the canal is free, the glands are 
felt in front of it, and some cause is present to account for their 
enlargement 2. In femoral hernia the swellingisexternal to 
the spine of the pubes, the neck of the hernia j8_bel ow"Fou part 's 
ligament, the inguinal canal is Tree, ¥ut the hernia can be felt 
through its front wall, and to return it pressure must be made in 
a direction downwards, backwards, and then upwards. In inguinal 
hernia, on the contrary, the swelling is internal to, or covers the 
spine of the pubes ; the neck is above Poupart's ligament ; the 
inguinal canal is occupied by it, and to return it pressure must 
be made upwards and outwards. 3. In encysted hydrocele of the 
cord the swel ling is translu ci?at, tense, oval, and w ell-d efined^ and 
it ca nnot be returne d into the abdomen. There i s no expansile 
i mpulse on cough , i. In retained testicle that organ is absent from 
the scrotum ; tliere is no iuipulse o n cough ; testicular sensation 
can be obtained by pressure on the swelling; and the swelling 
can not be returned into the abdomen. If the testicle is inflamed 
or the cord is twisted (see Torsion of the Spermatic Cord), vomiting 
may be present, but it has not the gushing character of the 
vomiting of hernia, and constipation, if also present, is not com- 
plete. There may, however, be a strangulated hernia in addition 
to an inflamed testicle. The diagnosis in such a case is very 
difficult. If in doubt an exploratory incision should be made over 
the tumour. 5. In hydrocele of the tunica vaginalis the tumour is 
translucent, tense, and semi-fluctuating; there is absence of 
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impulse on coughing, freedom of the cord, and a history of it 
having begun at the bottom of the scrotum. In infants, however, 
a hernia may be transUicout, and in a hydrocele of the congenital 
variety the fluid can be pressed back into the abdomen, but it 
does not return with the gurgle or slip characteristic of a hernia. 
6. In varicocele the dilated veins can be felt in the scrotum, and 
the impulse on cough has a th rill-like charac ter. A varicocele, 
like a hernia, is reduced on the patient lying down, but if the 
finger is placed firmly over the ring, the veins, on the patient 
rising, refill, notwithstanding the pressure of the finger, whereas 
a hernia would remain reduced. The indirect hernia cannot 
practically bo distinguished from the direct^ as the rings get 
dragged opposite one another. The indirect is more common in 
the young, the direct in the old. 



Fig. 373. — Oblique inguinal hernia left side, direct right side, with 
lines of iucision. 

Treatrtient. — What has already been said on this subject with 
regard to hernia generally is applicable here, and it need only be 
added that if an operation is necessary the incision (Figs. 373 and 
374) should be made downwards and inwards, over the long axis 
of the hernia, beginning just above the external abdominal ring, 
or at the internal ring if it is decided to divide the stricture from 
without inwards (see p. 375) ; that the stricture, whether the 
hernia be direct or indirect, should be divided directly upwards, 
so as to avoid the epigastric artery ; and that when combined with 
retained testicle a truss with a <-shaped pad should be worn if 
practicable above the testicle. If the truss causes the testicle to 
become frequently inflamed, the testicle had better be removed 
(see Retained Testis). 

An interstitial hernia is one in which a second sac extends 
between the abdominal parietes, the two sacs opening into the 
peritoneal cavity by a common mouth. It is rare, but three chief 
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varieties have been described ; in (1) the second sac passes between 
the external and internal oblique muscles (the commonest form) ; in 
(2) it passes between the transversalis fascia and peritoneum (the 
rarest form) ; and in (3) it protrudes between the skin and external 
oblique muscle. The second sac in the more common variety forms 
a rounded or oval, somewhat flattened, swelling, extending from the 
external abdominal ring upwards and outwards along Poupart's 
ligament towards the anterior iliac spine. The original sac is 
commonly small and does not as a rule reach the scrotum or 
labium. The testis is generally undescended. 

A femoral hernia is one that escapes into the femoral sheath, 
and nearly always internal to the femoral vessels, though in very 
exceptional cases it has been found external to them. As a rule, it 



Pio. 374. — Direct inguinal hernia, with line of incision. 

leaves the abdomen at the femoral Ting, and after passing down- 
wards through the femoral canal, emerges at the saphenous opening, 
and then turning upwards and outwards o ver the falciform pr ocess 
of the fascia lata, passes, should it further increase in size, over 
Poupart*s ligament on to the aponeurosis of the external oblique 
muscle of the abdomen. The neck of the sac is situated at the 
femoral ring (Fig. 375), and is therefore bounded in front by 
Poupart's ligament, behind by the bone, internally by the sharp 
wiry edge of Gimbernat's ligament, and externally by the femoral 
vein, from which it is only separated by the innermost septum of 
the femoral sheath. The spermatic cord is close above it; the 
epigastric artery^ passe a_a. little, e xtemjil to it ; but there is no 
structure of importance, as a rule, on its inner, and upper and 
inner side. The obturator artery, however, may be given oflf from 
the deep epigastric or external iliac artery, and_encircle this part of 
the ring in its course to the obturator foramen (Fig. 375). It is 
then in great danger of being wounded in dividing the stricture. 
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Fortunately, however, although the artery often arises in this 
abnormal manner, it does not then, as a rule, take the above- 
mentioned dangerous course, but passes along the outer sLde of the 
ring where it is out of danger. The coverings of a femoral hernia 
are — (Fig. 376) 1, skin ; 2, superficial fascia ; 3, cribriform fascia ; 

4, anterior layer of the femoral sheath, called the fascia propria ; 

5, septum crurale ; 6, subperitoneal fat ; and 7, peritoneum forming 
the sac. The fascia propria is often very thin, or in places absorbed, 
so that little more than skin and one or two delicate layers of fascia 
cover the sac. But it may be greatly thickened, especially, over the 
neck of the sac, where it may form distinct fibrous bands, which go 
by the name of the deep crural arch. Femoral hernia is ngjgr con- 
genital except where there is a hernia of the testis or ovary (crural 
ectopia of testis or ovary) ; and seldom occurs before adult life. It is 

mo re common in wopden than in men. 
The stricture^ when the hernia is strangu- 
lated, is at Gimbemat's ligament at the 
saphenous opening, or more rarely at 
the deep crural arch. 

Signs. — A femoral hernia appears 
(Fig. 377) as a tense globular swelling 
at the upper and inner part of the thigh, 
just bdow Poupart's ligament internal to 
the femoral vessels, and e xterna l to the 
spine of the pubes. It is usually small, 

T, oTc mu ux i. but may sometimes be as large as an 
Fig. 375. — The obturator ar- -^ , t^ xi_ ^ j 

tery given off abnormally orange, or even larger. It then extends 

from the epigastric, and Upwards and outwards over Poupart*s 

running round the upper ligament towards the iliac spine, and 

and inner side of a femoral appears as an elongated soft and yielding 

Demia. (ot. uarinolomew s «*. * a t ' ^ \ • ni^ 

Hospital Museum.) swelling with its long axis parallel to 

the ligament. Its neck, however, can 
always be traced below the ligament towards the femoral ring. 
The characteristic signs of hernia are, of course, present 

The diagnosis has chiefly to be made from enlarged glands, varix 
of the saphenous vein, inguinal hernia, and psoas abscess. 1. In 
enlarged glands there is no impulse on cough ; they can be raised 
from the deeper tissues, and there will probably be some evident 
cause, as a sore on the heel, <tc., to account for them. A small 
piece of irreducible omentum, however, may almost exactly 
resemble an enlarged gland in the femoral canal ; and it may be 
impossible to make a diagnosis without exploring the ring, an 
operation which should always be undertaken if symptoms of 
strangulation of the intestine are present. At times there may be 
an enlarged gland over a hernia. 2. In varix of the saphenotis vein 
the vein is generally abp varicose lower dow n the limb> and the 
impulse on coughing has a peculiar thrill-like character, and 
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extends also some distance down the vein. When the swelling is 
reduced by placing the patient on her back, and the ring is closed 
by the finger, the vein refills when she rises, whereas the hernia 
remains reduced as long as the finger is kept in position. 3. In 
inguirial Jiemia tiie neck of the sac is abov e Poupart's ligament, and 
inside or over the spine of the pubes ; ni femoral hernia the neck is 



Fig. 376. — Femoral hernia. The coverings dissected off to show the sac. 
(St. Bartholomew's Hospital Museum.) 

below Poupart's ligament and outside the spine of the pubes. In 
inguinal, the hernia goes back in a direction upwards, outwards and 
backwards ; in femoral, downwards, and then backwards and 
upwards. In inguinal, the hernia occupies the inguinal canal, and 
may descend into the scrotum or labium ; in femoral, the inguinal 
canal is felt free on passing the finger into it. 4. In psoas abscess the 



Fio. 377. — Femoral hernia, with line of incision. 

swelling is generally at fir st external to the femoral vessels. There 
is usually fulness in the iliac fossa, and fluctuation can be detected 
above and below Poupart's ligament. Some cause for the abscess, 
such as caries of the spine, is generally evident. 

Treatment. — All that need be mentioned in addition to what has 
already been said of the treatment of hernia in general is : — 1. That 
the femoral truss (Fig. 355) should have the pad more vertically 
placed, and the button for the strap should be on the end of the 
spring and not on the back of the pad, as, if placed in the latter 
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situation, it causes the pad to rise up and so allows the hernia to 
escape beneath it. 2. That in applying the taxis the leg should be 
flexed, slightly adducted, and rotated ijiwards, to relax the falciform 
process of the fascia lata. 3. That on account of the unyielding 
nature of the parts there is but little prospect of reducing the hernia 
under chloroform or by a hot bath. 4. That should the hernia 
become strangulated, ulceration is rapidly produced, owing to the 
pressure of the sharp edge of Gimbemat's ligament. Therefore, if 
the iiemia is not returnable by moderate taxis, an operation should 
immediately be performed. 5. That the incision (Fig. 377) should 
be made in a vertical direction over the inn_er side of the neck of the 
hernia, the skin being nipped up and transfixed to avoid injuring 
the sac, as the coverings are often very thin. 6. That the stricture 
should be divided in an upwajrd and inyar d direction through the 
junction of Gimbemat's with Key's ligament. If made directly 
inwards, the resulting aperture is so large that it is difficult 
subsequently to keep up the hernia with a truss ; while if made 
directly upwards, the spermatic cord and epigastric artery, and 
if outwards, the femoral vein, are endangered. 7. Several small 
notches are preferable to a single and larger incision, as there is 
less danger of wounding an abnormal artery should one be present. 
8. Should such an abnormal artery be wounded it must be tied if 
possible, enlarging the incision if necessary ; otherwise an attempt 
may be made to twist it or a pressure forceps may be left on. 

Umbilioal hernia (exomphalos, or omphalocele) is one 
that escapes at the umbilicus. There are three distinct forms, the 
congenital, the infantile, and the acquired. 1. The congenital is due 
to an arrest of development, whereby the umbilical ring is imper- 
fectly closed, and a portion of intestine remains outside the abdomen 
enclosed by the tissues of the cord. This form is rare. 2. The 
infantile is produced by a stretching of the umbilical cicatrix, and 
usually appears soon after birth as the result of crying, coughing, 
or straining to pass water, consequent upon a phimosis or narrow 
meatus. 3. The acquired form, according to Mr. Birkett, consists 
of a protrusion of the parietal peritoneum through the fibres of the 
linea alba^ near the umbilicus, and seldom appears before middle 
adult life. It is especially common in stout females who have 
borne many children. The sac is very thin, frequently cribriform 
or altx)gether deficient in places, and may be lobulated, double, or 
composed of several pouches or sacculi, the result of adhesions 
between the walls and the contents. It commonly contains 
omentum, in which large masses of fat have been formed, and part, 
of the transverse colon, and sometimes a knuckle of small intestine, 
which mostly lies concealed by the omentum at the neck of the 
sac. The coverings are : — 1, the skin ; 2, the superficial and 
deep fascia with a thin layer of fat between them ; 3, the fascia 
transversalis ; and 4, the peritoneum, which constitutes the sac. 
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They frequently, however, become thinned, adherent to one another, 
or partially absorbed, so that the contents of the hernia are merely 
covered with skin and a thin layer of fascia (Fig. 378). 

Symptoms, — In infancy, the hernia, which is known by nurses 
as " starting of the navel," consists of a protrusion at the umbilicus, 
covered by thin skin, and readily returning when gentle pressure 
is applied, and when once seen can hardly be mistaken for any 
other affection. It generally undergoes a spontaneous cure. In 
adults it forms a globular, lobulated, or sometimes a pendulous 
or pyriform swelling, on the lower part of which the cicatrix of 
the navel is seen. It often attains a large size, nearly always 
extending, as it enlarges, downwards towards the pubes, and is 
frequently in part or completely irreducible. It is very liable 
to become obstructed and less often 
strangulated, and after it has existed 
some time is nearly always irreducible. 
It is often attended by flatulency, 
dyspepsia, and colic, and by alteniate 
attacks of constipation and diarrhoea. 

Treatment. — In infants the hernia 
generally undergoes a spontaneous cure, 
and nothing is required beyond drawing 
the margins of the hernial ring together, 
with a piece of strapping applied trans- 
versely over the hernia. Circumcision 
should be done if the prepuce is long 

and its orifice narrow. In adults, an Fio. 378.— Umbilical hernia, 
umbilical truss or bandage is neces- showing the attenuated 
sary or .hen the hernia is irreducible, ^^ Sbolo J^s H^yiS 
a hollow supporting truss. When the Museum.) 
hernia is incarcerated, the patient 

should be placed at rest and an enema administered. When 
strangulated, an operation must be performed, but the prognosis 
is very grave. The incision should then be made vertically 
over the swelling in the middle line, and the sac opened with 
care, as the coverings are often very thin, and the stricture 
divided in an upward direction. If omentum presents first, as is 
usually the case, search must be made for intestine, and the latter 
returned ; the omentum must then be unravelled, transfixed with 
a double ligature, tied, cut off*, and the stump also returned. The 
sac should then be cut off with the redundant skin and the wound 
sewn up in the way described on page 725. Radical cure is called 
for when a truss fails to keep back the hernia and obstruction or 
strangulation is frequently occurring, provided the patient is not 
inordinately stout or organically diseased, and the hernia so 
excessive in size that there would probably not be room in the 
abdomen for the return of its contents. 
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. An obturator hernia is one that escapes through the obtu- 
rator canal, t.<?., the aperture left in the obturator membrane for 
the passage of the obturator nerve and vessels. The neck of the 
sac is bounded by the hori7x>ntal ramus of the pubes above, and by 
the sharp edge of the obturator membrane elsewhere ; whilst the 
fundus either pushes the obturator extemus in front of it, or 
passes above that muscle or between its fibres and comes into con- 
tact with the pectineus, giving rise to a slight fulness in the 
upper part of the thigh just below Poupart's ligament, immediately 
behind and internal to the femoral vessels. The coverings, there- 
fore, are — 1, skin; 2, superficial fascia; 3, fascia lata; 4, pectineus; 
5, fascia over the obturator extemus ; 6, obturator extemus 
(sometimes) ; 7, pelvic fascia ; 8, subperitoneal fat ; and, 9, 
peritoneum, forming the sac, which is always an acquired one. 
The relation of the obturator artery and nerve to the sac is 
variable, but the nerve is generally to the outer side of the sac, 
and the artery to the outer side and behind. The hernia is 
always small, and generally consists of the lower portion of 
the ileum, often of only a portion of the calibre of the gut. 
Obturator hernia is rare ; it is most often met with after the 
age of fifty, and then generally in women. It has not always 
been diagnosed during life, and is often accompanied by other 
hernise. 

Symptoms, — The chief of these, in addition to those of strangula- 
tion, which has generally been present, are a slight fulness below 
and internal to the femoral vessels, perhaps not perceptible unless 
the two sides are compared ; pain down the inner side of the thigh 
or knee from pressure on the obturator nerve ; pain on pressing 
over the obturator foramen, and perhaps some increased resistance 
or swelling in this region ; pain on rotating the thigh outwards 
from the obturator muscles, which are then put on the stretch, 
pressing on the hernia ; and pain and swelling in the region of 
the obturator membrane on examination by the rectum or vagina. 
From femoral hernia, it may be known by the neck being below 
instead of above the ramus of the pubes ; and by the femoral ring 
being free. 

TreaiTfient, — This hernia has occasionally been reduced by taxis, 
aided in one instance by the hand in the vagina. But this method 
is dangerous inasmuch as the gut may be injured or may be 
in a state unfit to return into the abdomen. Tt is better there- 
fore to make an incision similar to that for femoral hernia, but 
slightly longer, and having divided the various coverings and 
opened the sac, to incise the stricture in a direction downwards and 
inwards, avoiding if possible the obturator artery and nerve. 
Where the diagnosis is doubtful the ring should be explored either 
in the way described above or through an incision in the middle line 
of the abdomen, the hemia, if one is found, being in the latter case 
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drawn out from the ring from withiu the abdomeu, afier the 
stricture haa been cautiously divided. 

Diaphragmatio, or phrenic hernia, is one that protrudes 
through the diaphragm into the thoracic cavity. It is very rare in 
this country, but the traumatic form is not uncommon in Italy 
from stabs aimed at the heart. The aperture may be due to a 
congenital defect, to the enlargement of one of the natual openings, 
or to a wound or laceration of the diaphragm including both serous 
sui-faces, such as may be produced by a crush of the chest. The 
hernia usually occurs on the left side, the liver tending to prevent 
any protrusion on the right. As there is no peritoneal sac, the 
viscus, which is usually the stomach or transverse colon, protrudes 
into the pleural cavity along with some omentum. In the Museum 
of St. Bartholomew's there is a unique specimen of a hernia of the 
omentum into the pericardium, the result of a wound. 

Symptoms, — In some cases there have been no symptoms ; in other 
cases unnatural fulness and abnormal resonance of the left side of 
the chest, with gurgling on auscultation, excessive thirst, and signs 
of internal strangulation have been observed. When the result of 
a wound, pleurisy or peritonitis, or both, have generally soon 
supervened and carried off the patient 

Treatment — The hernia should be explored by incision into the 
pleural cavity with resection of ribs, reduced, and the hole in the 
diaphragm sewn up. 

A soiatio, isohiatio or gluteal hernia protrudes through the 
great sciatic notch above or below the pyriformis. It gives rise to 
pain down the sciatic nerves and when strangulated to symptoms 
of intestinal obstruction. A tense resonant swelling bulges the 
buttock, obliterating the gluteal fold, and yields an impulse on 
coughing. It may be reducible or irreducible. Whether strangu- 
lated or not it is best treated by abdominal section with the pelvis 
raised ; the gut is cautiously drawn back, examined, and the ring 
closed from within. The objections to the external operation are — 
1, the depth of the wound ; 2, the danger of wounding the gluteal 
artery where it is difficult to tie and of injuring the sciatic nerve ; 
3, the impossibility of drawing down the gut for inspection as to 
perforation ; and 4, the greater difficulty of closing the ring. 

A lumbar hernia is practically always secondary either to an 
injury or to an abscess the scar of which yields. It can usually be 
controlled by a belt and pad. 

Perineal, pudendal, rectal and vaginal hemiae form 
occasional varieties of prolapse of the pelvic organs, especially of 
the uterus. The perineal hernia is an elongation downwards of 
Douglases pouch and protrudes between the vagina and the rectum. 
The pudendal hernia is an elongation of the lateral vesico-uterine 
pouch, and protrudes between the vagina and the ascending ramus 
of the ischium. The rectal and vaginal hernise protrude respectively 
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into these cavities. These hernice are usually reducible, and only 
exceptionally become strangulated. They are all best treated by 
fixing up the uterus as by Alexander's operation of shortening the 
round ligaments. 

Ventral hernia is one that occurs in any situation other than 
those already mentioned and may be spontaneous or traumatic. 

The spontaneous form is ofteu an extension of an umbilical hernia 
occurring in women who have grown fat after the abdominal wall 
has been weakened by pregnancy. Another form not always 
connected with an umbilical hernia is the boat-shaped protrusion. 
This also occurs in women after child-bearing who are not neces- 
sarily fat but often quite thin. It is seen when the patient raises 
herself from the lying to the sitting posture. The linea alba then 
yields throughout its whole length, whilst the recti are pushed to 
one side. A third form is the small ventral epiplocele met with in 
the linea alba, linea semilunaris, linese transverste, and occasionally 
else where. It is really a subperitoneal lipoma which presses forwards 
between the tendinous or muscular fibres and becomes subcutaneous. 
Rarely a small pouch of peritoneum is found in the centre of the 
fatty tibsue, and into this a piece of omentum or even bowel may 
protrude. It occurs as a small globular, soft, elastic swelling 
usually in the middle line above the umbilicus, and is ofben a 
source of pain. It does not as a rule give a distinct impulse on 
coughing. 

The traumatic form may occur in the scar of any wound, but 
most commonly in the* scar of the hypogastric incision or the 
iliac incision for the removal of the appendix or for evacuation of 
a perityphlitic abscess. 

Treatment — The spontaneous form may be prevented by wear- 
ing a belt during later pregnancies, by not getting up too soon, or 
working too early after labour, by avoiding obesity and constipa- 
tion, and by wearing an abdominal belt and taking daily walking 
exercise. A ventral hernia after operation is prevented by careful 
suturing the wound either in stages or, if deep interrupted sutures 
are used, by only taking up the edges of the peritoneum so that 
the muscle fibres are brought well into contact. The bowels should 
be kept open, and the patient remain on the back for a month or 
even longer. Some patients should be given a belt, in others it is 
unnecessary, but all must avoid undue strain, constipation and food 
tending to produce flatus. When a ventral hernia has already 
formed it should be treated by a belt with a pad. If this is in- 
sufficient the scar should be excised with the sac and the abdominal 
wall united in stages. In doing so the recti should be raised from 
their sheath and united in the middle line. The small ventral 
epiplocele when consisting merely of fatty tissue should be excised, 
the pedicle "being ligatured and the opening closed by sutures, 
Before excision care should be taken to exclude a peritonea 
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pouch. If one is present its neck should be ligatured, any 
omentum or intestine it may contain being of course first returned. 

Diseases of the Umbilicus, 

Inflammation followed by vlceration or eczema^ or even by the 
formation of small abscesses, may be met with about the umbilicus. 
When chronic and attended with much induration they may be mis- 
taken for malignant disease. If cleanliness and simple ointments 
fail, the indurated mass may be excised, care being taken not to 
open the peritoneal cavity. 

Condylomata and muoous tubercles sometimes occur in this 
situation in infants the subject of inherited syphilis. 

Umbilioal flstnlaB may discharge urine, faeces, bile or pus. 

Urinary fistulm are the result of a patent urachus, or the re- 
opening of a urachus in on infant in whom the urinary passages 
are obstructed by phimosis, small meatus, calculus, &c. If the 
fistula does not close spontaneously when the cause is removed, the 
urachus should be dissected down to the bladder, and the lower end 
inverted and sutured. 

FcBcal fistutae may be due to a persistent Meckel's diverticulum, 
to the bursting of a faecal abscess the result of tuberculous peri- 
tonitis, or to injury of the intestine in a strangulated umbilical 
hernia. A Meckel's diverticulum, if the intestine below is pervious, 
is dissected up to the ileum, cut off and the lower end inverted and 
sutured. The fistula following a strangulated hernia may be dealt 
with as described at page 739. For fistula resulting from tuber- 
culous peritonitis beyond improving the general health little or 
nothing can be done. The intestines are matted together, their 
walls softened, and attempts to close the fistula fail or make 
matters worse. 

Biliary fistulas are due to an abscess in connection with the gall- 
bladder or bile-duct making its way along the round ligament to 
the umbilicus (see Diseases of the Gall-bladder). 

A fistula discharging pus may be the result of suppuration track- 
ing along the abdominal walls from an empyema or from a spinal, 
peri-typhlitic, or para-metritic abscess. 

Tiunoiirs of the umbilicus. — Cystic tumours may be produced 
by dilatation of the urachus or of the remains of the umbilical vesicle. 

Solid innocent tumours. — Papillomata or polypoid excrescences 
should be excised ; fibromata and other sessile growths removed 
with the umbilicus. 

Malignant tumours. — Epithelioma and sarcoma rapidly invade 
the abdominal parietes and extend to the peritoneum and under- 
lying intestine. They should be removed freely, an incision on 
one side of the growth having been first made through which the 
finger can be passed beneath it to determine that the intestine is free. 

w. 3c. 
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DISEASES OF THE RECTUM. 

Congenital malformations. — Imperforate anus is the only 
malformation that needs consideration here. Cause. — The intes- 
tinal canal in early foetal life ends at some little distance from 
the surface of the skin, in a blind pouch or cloaca, which is common 
to it and the genito-urinary organs. In the course of development 
the cutaneous tissues (epiblast) become invaginated towards the 
cloaca at the spot which is to be the future anus. The intervening 
tissues are then gradually absorbed, and a communication is thus 
es'tablished between the cloaca and the surface of the body, the 
intestinal portion of the cloaca at the same time becoming differ- 
entiated from the genito-urinary. An arrest in the above process 
of development is the cause of imperforate anus. Thus : — 1 . Should 
no invagination of the skin occur (Fig. 379), the anus will be 
entirely absent. In such a case the intestine may terminate in a 
blind pouch at a variable distance from the surface, a thin mem- 
brane or a considerable thickness of tissue intervening between the 
skin-surface and the interior of the gut. At times the intestine 
may stop short of the pelvis, the rectum being then of course 
wholly absent. 2. Should invagination occur, but the intervening 
tissues not be absorbed, an anus, to all external appearances 
natural, will be present but will be found to terminate in a ciU de-sac 
a short distance from the surface (Fig. 380). Here again either a 
thin membrane, or a considerable thickness of tissue, may intervene 
between the top of the cvlde-sac and the interior of the gut 
(Fig. 380). 3. Should the process by which the intestinal canal is 
normally cut off from the genito-urinary portion of the cloaca also 
fail, the intestine, instead of ending in a blind pouch, may com- 
municate with the bladder, prostatic urethra (Fig. 381), or vagina. 
In rare cases the intestine may open in some other abnormal 
situation, as the perineum or groin. 

Treatment. — Where only a thin membrane intervenes its division 
is all that is necessary ; but where there is no appearance of 
an anus, or evidently a considerable thickness of tissues between 
the gut and the surface, a vertical incision should be made in the 
middle line at the spot where the anus should be normally situated. 
If the distended bowel is now seen or felt to bulge in the wound 
it should be exposed with a few touches of the knife, and then 
cautiously opened by an incision made in the same direction as the 
wound. Should it not be thus discovered, the dissection must be 
carried on cautiously in an upward and backward direction for an 
inch to an inch and a half, of course keeping to the middle line and 
well towards the sacrum lest the peritoneum be wounded. If the 
bowel is detected it should be opened ; no attempt, however, should 
be made to bring it down, but the finger or a bougie passed daily 
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to prevent the wound re-contracting. If not found in this way the 
colon may be opened in the left groin (inguinal colotomy). 

Mayo Robson advises us to continue the dissection in the peri- 
neum, open the peritoneum, seek the end of the gut, pull it down, 
and fix it to the skin. The only objection I can see to this method 
is the extreme smallness of the parts in the new-born infant, an 
objection that may probably be overcome by excising the coccyx. 



Fio. 380. — Anus ending in ctd-dc- 

sa^. Rectum ending in blind 

Fio. 379. — Anus absent. Rectum pouch, with some but not much 

terminating In blind pouch. ' tissue between it and cul-de-sac. 

(Rushton Tarker.) (Rushton Parker.) 



Fig. 381. — Anus ending in a eul'de-sac. Rectum opening into 
prostatic urethra. (Rushton Parker.) 

Proctitis or inflammation of the rectum is rare. It may be due 
to injury, gonorrhoea, or dysentery, and run an acute or chronic 
course. The gonorrhoeal form is usually seen in women and may 
terminate in stricture. It is attended by pain, tenesmus, bloody 
stools, and oedema, and should be treated by rest, saline purgatives 
or castor-oil to empty the rectum, slop diet and hot sitz-baths, 
and starch and opium enemata to relieve pain. When it has be- 
come chronic, astringent injections may be tried. 

Fniritus ani, or itching about the anus, though often 

3c2 
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dependent upon sweat and dirt, constipation, ascarides, pediculi, 
eczema marginatum, condylomata, piles or other diseases of the 
rectum, sometimes occurs without any very evident cause, and 
has then been attributed to disordered digestion and gouty habit. 
Symptoms. — The itching is often intolerable, and is usually worse 
soon after the patient gets warm in bed. There may be some 
slight cracks, a little eczema from the scratching, or a moist and 
reddened condition of the skin, but occasionally there is nothing 
to be seen. Treatment. — The cause if possible should be removed. 
Where none is very evident the general health must be attended 
to, the parts kept scrupulously clean, and an ointment or lotion 
of perchloride of mercury, black wash, boracic acid, nitrate of 
silver, cocaine, or carbolic acid, <kc., applied. Lactate of lead, 
made by pouring lead lotion into milk, often has a very 
beneficial effect. 

Fissure of the anus is a small painful crack or ulcer usually 
situated just within the anus, and seldom involving more than 
the skin or mucous membrane. Causes. — Almost always constipa- 
tion ; sometimes neglect of local cleanliness, or other source of 
iriitation. The passage of an unusually hard motion is often the 
immediate exciting cause. When the ulcer is once thoroughly 
established, healing is prevented by the action of the sphincter 
and the irritation of its surface during the passage of a motion. 
Ball attributes it to the tearing of one of the small anal valves 
situated at the junction of the rectum and anus, and regards the 
small pile at the distal end of the fissure as an a2dematous condi- 
tion of the lorn-down valve. Symptoms. — The chief of these is 
pain, the result of spasm of the sphincter. It is often very severe, 
and occurs during, and especially after, defecation. It may last 
for a few minutes or longer, even to several hours, and then cease 
till the next motion. The pain may not only be felt in the anus, 
but may be reflected down the thighs or to other parts, as the 
uterus, vagina, or testicle. The motions are often slightly streaked 
with blood, sometimes with pus. On examination the sphincters 
are found spasmodically contracted. On gently everting the mar- 
gins of the anus the end of the ulcer will be discovered usually at 
the posterior part, a small external pile or an oedematous fold of 
skin which is generally present then serving as a guide to it. The 
passage of the finger is attended with great pain. I'reatnient. — In 
slight cases the use of laxatives and the application of astringent 
lotions or sedative ointments before and after defsecation may be 
sufficient. If these fail the sphincter may be forcibly dilated, or the 
ulcer divided, together with half or more of the external sphincter, 
by drawing a straight bistoury longitudinally through the base of 
the ulcer. The bowels should then be kept confined for four or five 
days, and the motions afterwards kept soft for a fortnight or longer. 
Or the sphincter may be divided subcutaneously by passing a 
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tenotomy knife beneath it, through the mucous membrane, and 
cutting outwards towards the skin. Ball treats these cases by 
cutting off the small pile at the end of the fissure. This little 
operation, and that of subcutaneous division of the sphincter, may 
be done without pain by painting the mucous membrane with 
cocaine or spraying it with chloride of ethyl, and do not neces- 
sitate the patient's lying up for more than two or three days. 

Frolapsus recti is the protrusion of the mucous membrane of 
the lower part of the rectum, and more rarely of the muscular coat 
as well, through the anus. It is most common in children, but 
may occur at any age. The causes are either a relaxed state of the 
sphincter induced by general weakness, residence in hot climates, 
&c., or excessive stmining due to stricture of the urethra, phimosis, 
stone, ascarides, constipation, piles, or polypus. Si^^ and dia- 
gnosis. — It commonly appears as an irregular ring of mucous 
membrane, or when much is protruded, as a cylindrical elongated 
swelling. When recent^ it has the colour of healthy mucous 
membrane, but if not soon reduced it may become livid and con- 
gested, in consequence of constriction of the blood-vessels by the 
sphincter. The strangulation may proceed to such an extent that 
the prolapsed portion may become gangrenous and slough away. 
In old-standing cases it becomes indurated and leathery from 
exposure. It may be diagnosed from polypus by the presence of 
a central aperture, and from intussusception by the mucous 
membrane being continuous with that of the sphincter. In intus- 
susception a sulcus exists between the protruded part of the bowel 
and the sphincter. 

Treatment. — Should the bowel be protruded or strangulated, an 
attempt should be made to reduce it If it has been prolapsed only 
a short time, this is easily accomplished by gentle pressure, the 
parts having been well smeared with vaseline and the buttocks 
raised. When of longer standing, firm pressure must be exercised 
on it for ten minutes or so, or the finger may be introduced into the 
orifice and the bowel pressed back. If reduction fails and the part 
is much inflamed, an ice-bag may be applied, and another attempt 
subsequently made, when, if still unsuccessful, nothing remains 
but to allow the protruded part to slough off or to excise it. If the 
muscular coat protrudes, no operation should be done lest the 
peritoneum be wounded. Having reduced the bowel, the cause of 
the prolapse should, if possible, be removed, and to prevent a 
recurrence the nates may be strapped together, or a pad and 
T-bandage worn, and the motions passed at bed-time instead of in 
the morning, the patient lying on his side or back during defsecation. 
Astringent lotions, or ointments of sulphate of iron, galls or tannin 
should be applied, or the mucous membrane painted with nitrate 
of silver, whilst any pendulous folds of skin may be snipped off, 
so as to cause some amount of contraction of the anu& In the 
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meanwhile, the motions should be rendered soft with gentle laxatives. 
Should these means, after being well persevered in, fail, a more 
serious operation may become necessary. Thus, portions of the 
mucous membrane may be removed by ligature, as in the case of 
piles ; or the galvano-cautery may be applied in two or three 
situations, so as to produce lines of bums in the long axis of the 
bowel, and thus cause the mucous membrane to adhere to the 
muscular coat by inflammation. 

Hsemorrhoids or piles are swellings inside or around the 
margin of the anus, the result of a dilated or varicose state of the 
blood-vessels. 

Causes. — The peculiar anatomical arrangement of the hjemor- 
rhoidal veins, in that they pierce the muscular coat of the rectum, 
and hence are liable to be constricted during straining as in 
chronic constipation ; the absence of valves in them and in the 
veins through which they communicate with the portal vein, 
whereby they have to sustain the whole weight of the column of 
portal blood ; and their situation between the muscular and 
mucous coats of the rectum, so that they receive but little support 
during defsecation, render them exceedingly liable to become 
dilated or varicose. Anything, therefore, that tends to congest 
the portal system, and hence obstruct the return of venous blood 
from the hsemorrhoidal veins, such as high living, cirrhosis of the 
liver, heart-disease, &c., may be looked upon as a predisposing 
cause ; whilst anything determining local congestion of the part, 
such as habitual constipation, straining at stool or to pass water 
in cases of enlarged prostate or stricture of the urethra; the 
pressure of the gravid uterus, distended colon, or ovarian or other 
pelvic tumour ; stricture of the rectum ; and the abuse of aloetic 
purgatives, may be regarded as an exciting cause. 

Pathology, — Haemorrhoids consist at first of little more than 
dilated veins, but after they have existed some time the blood in 
their interior may clot, the vein-walls hypertrophy, and the con- 
nective tissue of the dilated vein become infiltrated and thickened. 
If a pile is now cut into, it presents a spongy vascular structure, 
with a small artery in its centre. Piles may be situated external 
to the sphincter, and are then covered with skin (external or blind 
piles) ; or within the sphincter, when they are covered with 
mucous membrane {internal or bleeding pilef). In many instances, 
however, they are covered in part with skin, and in part with 
mucous membrane (mixed piles). An oedematous and swollen 
condition of the muco-cutaneous folds and hypertrophied flaps of 
skin about the margin of the anus, although not produced by 
dilatation of the veins, is also generally spoken of as piles. 
External piles occur as soft, globular, pinkish-blue swellings, or 
as moderately firm fleshy tumours, or as little more than loose 
hypertrophied folds of skin. Internal piles also present various 
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forms. Tliey may consist of small hsemorrhoidal veins, dilated 
and varicose, giving the mucous membrane a dark purplish colour, 
and rendering it liable to become prolapsed during defsecation ; 
or they may form either slightly raised, flattish and obloug 
elevations, or distinctly globular pedunculated swellings (Fig. 382). 
They may appear very vascular from the congestion of the 
mucous membrane covering them, and then constitute the bleed- 
ing pile ; or they may be firm and fleshy and of a reddish-brown 
colour from the thickening of the mucous membrane, and then 
do not readily bleed. The haemorrhage is usually arterial, and 
comes from the small arteries in the mucous membrane. Piles, 
whether external or internal, are at times liable to become inflamed 
and slough. 

Symptoms, — External pilesj beyond causing some amount of itch- 
ing and unpleasant sensations about the anus, may give rise to no 
symptoms unless irritated or inflamed. They are then often a 
source of much distress. The pile 
becomes swollen and painful, the 
pain being reflected to the sur- 
rounding parts and increased on 
sitting, standing, and walking. The 
acute symptoms usually subside in 
a few days, but often leave the 
parts thickened and irritable, and 

are liable to recur from time to „ „„« » . ., 

.. r J I •; J i.- Fio- 382. — Internal piles. (St. 

time. Internal piles fire j>rodnctiYe Bartholomew's Hcipital Mu- 
of more trouble, the chief symp- seum.) 
toms to which they give rise being 

hfiemorrhage, and irritation and pain consequent on their pro- 
trusion and constriction by the sphincter or as the result of their 
becoming inflamed ; whilst the hsemorrhage, when severe, may 
be productive of ansemia and all its attendant constitutional symp- 
tomB. The amount of haemorrhage may vary from a few drops — 
a mere streaking of the motions with blood — to several ounces. 

When first noticed, the protrusion of the piles occurs only during 
defsecation ; and although they may at first go back spontaneously, 
they often require replacement by the finger, as otherwise they 
are apt to become strangulated by the sphincter and irritated or 
inflamed from the chafing of the clothes. Later the sphincter 
becomes dilated, and they may protrude at times other than during 
defajcation, and in long-standing cases the mucous membrane 
becomes permanently prolapsed, and the pile remains constantly 
protruded. External piles then generally form in addition to the 
internal, whilst the mucus exuded from the parts is a constant 
source of annoyance. The constitutional symptoms to which the 
loss of blood and the pain and irritation may give rise are pallor, 
palpitation, breathlessness, fainting and headache. From the 
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reflex character of the pain the patient may refer the symptoms 
to other parts, as the testicle, bladder, kidneys, spine, or uterus. 

Diagnosis, — External piles may be readily diagnosed from condy- 
lomata, polypi, and carcinoma by the characters already given. 
Internal piles may be suspected from the above-mentioned symp- 
toms, and if not protruded they may generally be brought into 
view by asking the patient to bear down as if to defsecate, whilst 
the surgeon makes gentle traction on the margin of the anus. If 
this does not succeed and the bowel is loaded, an enema should 
first be given. Examination with the finger, unless the surgeon 
has had some experience, fails to detect the pile, as when neither 
irritated, inflamed, nor protruded it is soft and flaccid, like the 
rest of the mucous membrane. 

The treatment of piles may be divided into the palliative and the 
radical. 

The palliative treatment consists in employing such means as 
are calculated to relieve the congestion of the hsemorrhoidal veins. 
Thus constipation must be combated by the use of such laxatives 
as the confection of senna, compound liquorice powder, the liquid 
extract or cordial of cascara sagrada, or Apenta or Friedrichshall 
waters ; whilst strong purgatives, especially aloes, high living, and 
alcoholic stimulants should be avoided and the secretions of the 
liver promoted by exercise. Where there is hsemorrhage, the 
tincture of hamamelis or of steel will be found very useful. 
Locally, the parts should be kept scrupulously clean, and astringed 
by such applications as the liquid extract of hamamelis, the com- 
pound ointment of galls, the ointment of calomel, or ointments or 
lotions of sulphate of iron, acetate of lead, or tannic acid, passed 
through the sphincter by Ryall's ointment introducer (Fig. 883) ; 
or by injections of ice-cold water, to which tincture of hamamelis 
may be added. When the piles are inflamed, the patient should 
rest in bed with the buttocks raised, an ice-bag or hot boracic 
poultice should be applied, and a morphia suppository introduced 
into the rectum. Where coagulation has taken place, free incision 
into the pile and turning out the clots will give relief. 

The radical treatment consists in removing the piles but should 
be resorted to only when palliative measures after a fair trial have 
failed, or when the piles are more or less constantly down. It need 
hardly be said that no operation should be performed when they 
are merely symptomatic of some more serious disease, as stricture 
or cancer of the rectum, enlargement of the prostate, or disease of 
the uterus, bladder, or liver, or are the result of pregnancy. The 
method of removing the piles diflers according as they are external 
or internal. 

External piles may be simply snipped off* with the scissors, care 
being taken, however, not to remove too much of the integument 
lest troublesome contraction of the anal orifice should ensue. 
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Internal piles may be treated by ligature, the clamp and cautery, 
crushing, injections with carbolic acid, excision, or the application 
of nitric acid. Whatever method is employed a purgative should 
be given the day before, and the rectum cleared on the morning 
of the operation by an enema ; and after the patient is under the 
influence of the ansesthetic, the anus should be forcibly dilated 



Fio. 388. — Ryairs ointment introducer. 

with the fingers or thumbs (Fig. 384), the muscular fibres being 
stretched, not ruptured, to bring the parts well into view, and to 
paralyse the sphincter. 

If the ligature is employed, the most prominent pile should be 
seized with the pile-forceps or pile-hook, and the mucous membrane 
incised with the pile-scissors at its junction with the skin, so as to 



Fio. 384. — Forcible dilatation of the sphincters. (Fismarch and Kowahig.) 

detach the pile and mucous membrane from the anal margin. 
A stout silk ligature should then be placed in the groove thus 
formed and tied tightly around the undetached base of the pile, 
taking care to include as much of the mucous membrane above the 
pile as possible. The greater part of the pile having been excised, 
the ends of the ligature are cut off and the stump of the pile 
returned after the othei*s have been treated in a similar way. The 
ligature should be tied as tightly as possible, and care taken to 
leave an abundant frill of the pile beyond the ligature to prevent 
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slipping. Tlie parts should be thoroughly dusted with iodoform, 
a morphia suppository passed into the anus, and a large pad of 
iodoform wool applied and secured in situ by a T-bandage. Some 
surgeons insert a rubber tube to allow flatus to escape, others 
insert a plug of gauze, but I have found such measures unnecessary 
and to cause considerable irritation and annoyance. The bowels 
should be kept confined for four or five days by small doses of 
opium combined with tincture of catechu, and then opened by 
castor-oil or an enema of olive-oil. Should retention of urine 
occur, as is very common after operations on the rectum, it should 
be relieved by passing a soft catheter. The ligatures generally 
come away about the ninth to the eleventh day. 

Clamp and cautery, — A pile having been seized with the forceps, 
the clamp is applied to its base, the pile shaved off, and the raw 
surface cauterized. 

. If crushing is employed, the pile is drawn into the crusher, which 
is then screwed tightly home, the pile cut off, and the crusher 
removed after a minute or two. 

Excision has of late been extensively employed by some surgeons. 
It consists in dissecting away the piles, tying any arteries that 
bleed, and bringing down the mucous membrane and securing it 
by suture to the anal margin. It is a needlessly severe operation. 

Injections of carbolic acid. — The strength usually employed is half 
a drachm of the acid to a drachm each of glycerine and water, four 
or five minims being thrown into the centre of the pile by a 
hypodermic syringe. The process has to be repeated several times, 
takes some weeks to effect a cure, and is not without danger of 
embolism. 

Nitric acid is a useful and efficient application for the sessile 
vascular pile, and should be applied under cocaine, with a glass 
rod through a speculum, and any excess of acid removed by a 
weak alkaline lotion. 

An isohio-reotal abscess (Fig. 385) is one that forms in the 
loose cellular tissue in the ischiorectal fossa, and should be dis- 
tinguished, on the one hand, from the small abscesses which may 
occur round the margin of the anus in the cutaneous folds (perianal)^ 
and, on the other hand, from the abscesses which may form between 
the mucous and muscular coats of the rectum or round the gut in 
the pelvic cellular tissue. The cause of ischio-rectal abscess is 
inflammation around the rectum {jyeriproctitis). The inflammation 
may be due to perforation of the mucous membrane by a fish-bone 
or other foreign body, followed by ulceration and the escape of 
fflcces into the ischio-rectal fossa; or it may be due to injury from 
without, as a kick or blow. In tuberculous subjects abscess is 
common from very slight causes, and is probably then the result 
of the breaking down of a local deposit of tubercle. The symptoms 
vary according as the abscess is acute or chronic. The acute begins 
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with pain, which soon becomes throbbing, and is followed by swell- 
ing and redness on one side of the anus, and later by fluctuation. 
In the chronic the symptoms may be so slight as to escape notice 
till the abscess bursts into the bowel and the pus escapes by the 
anus. Treatment. — An early incision should be made in order to 
prevent, if possible, the abscess breaking into the bowel and a fistula 
resulting. The incision should be free and of a T-shape, to secure 
a free vent for the discharge and promote the healing of the 
abscess from the bottom, lest the abscess-cavity, as is very 
frequently the case, from the constant action of the sphincter, 
degenerate into a fistula (Figs. 386, 387, 388). 

Fistula in ano is a fistulous track by the side of the anus. 
Three forms are described : — 1. The complete (Fig. 386), in which 
the fistula opens internally into the rectum, and externally on to 
the skin ; 2. The blind external (Fig. 388), in which it only opens 
on to the skin ; and 3. The Uind internal (Fig. 387), in which it 
only opens into the bowel. 

The complete (Fig. 386) is by far the most common form. It 

Fio. 385. — Fio. 386.— Fio. 387. — Fio. 388. — 
Ischio-rectal Complete Blind inter- Blind exter- 

abscess. fistula. nal fistula. nal fistula. 

generally extends obliquely upwards on one side of the anus and 
opens into the bowel posteriorly between the external and internal 
sphincters, or it may take a curved course around the bowel and then 
open into it {the horseshoe fistula). Frequently it extends up beyond 
the internal opening by the side of the rectum in the form of a 
cul-de-sac; or it may, though very rarely, open into the bowel 
several inches above the anus. In rare instances there may be two 
internal openings. Secondary fistulce branching off from the main 
fistula are often found burrowing beneath the skin of the perineum 
and buttock and sometimes opening at a considerable distance from 
the anus. The external opening, however, is usually about half an 
inch from the anus ; but it may be a greater distance from it ; or 
close to it, and then, perhaps, hidden by the loose folds of skin. 
It may be little more than a minute hole exuding a slight moisture; 
or it may be encircled by a ring of granulations, and the skin in 
its neighbourhood may be red and brawny. The fistulous track 
itself will generally be found lined with a smooth shining mem- 
brane, and its walls indurated when it has existed some time. 

Causes,-- A fistula is generally the result either of the bursting of 
an ischio-rectal abscess into the bowel, or on to the skin, or in both 
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directions; or of ulceration or perforation of the mucous membrane 
and the extension of the ulcerative track downwards towards the 
skin, which it may or may not penetrate. It is often seen in 
phthisical subjects, and occurs as a complication of cancerous 
and other strictures of the rectum. The two chief reasons why 
the fistula does not close are the constant movements of the 
sphincter and the escape of feecal matter into it 

Symptanis. — Uneasiness, pain or tenderness of the parts, especially 
on defsecation and movement ; more or less constant discharge of 
pus or purulent fluid from the external opening ; escape of fseces 
where the fistula is complete, or a slight discharge of pus from 
the bowel with the motions if the fistula is of the blind internal 
variety ; mental worry, anxiety and depression ; at times exacerba- 
tion of the inflammation with pain and increased discharge ; and 
probably the history of a previous abscess having formed in the 
ischio-rectal fossa. 

Diagnosis — In the complete variety (Fig. 386) the diagnosis is 
readily made by passing a probe up the fistula into the bowel, and 
by feeling the internal opening (which has sometimes the form of a 
small depression in the centre of a slight papilla-like eminence) 
with the finger in the rectum. In the blind internal (Fig. 387) a 
soft spot in the centre of an indurated portion of the tissues by the 
side of the anus will be felt, and probably an indurated track will 
be detected leading from this towards the bowel. The internal 
opening, which has the characters given above, will be discovered 
just within the anus on passing the finger into the rectum. Into 
this opening a bent probe may be passed, and its end made to pro- 
ject under the soft spot on the skin-surface. In the blind external 
(Fig. 388) the probe cannot be made to enter the bowel on being 
passed up the fistula, and no internal opening can be felt in the 
rectum by the finger. In all cases the rectum should be carefully 
examined to exclude stricture or cancerous disease. From urinary 
fistulsB tracking down towards the anus a fistula in ano is readily 
distinguished by the characters given above, and by the absence of 
urethral and bladder trouble, and by no urine escaping through 
the fistula. 

Treatment, — Although in exceptional instances fistulse have 
closed spontaneously, an operation, as a rule, is required. Before 
operating for fistula the chest ought always to be examined, since, 
should tubercle in the hmgs be discovered, no operation should be 
done unless the tubercle is in quite an early stage. The urine 
should also be tested for albumen, and the absence of stricture or 
cancer of the rectimi determined. Operation. — A director should 
be passed through the fistula into the bowel, and its point hooked 
down and brought out at the anus by the index finger, which has 
been passed up the rectum. The bridge of tissue, which sometimes 
includes the external sphincter, is then divided by running a curved 
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bistoury along the director. The upward prolongation of the fistula 
beyond the internal opening (Fig. 386) should next be laid com- 
pletely open into the cavity of the bowel. A careful search should 
now be made with a probe for all secondary fistulse or lateral 
sinuses, and these laid freely open. The lining membrane of the 
fistula should next be destroyed by excising it with a bistoury, or 
scraping it with a Volkmann's spoon, as otherwise the fistula is apt 
to re-form. The wound should finally be filled with iodoform 
wool, and a pad and T-bandage applied. When there have been 
secondary fistulce extending widely into the surrounding tissue, I 
have succeeded in greatly lessening the time of healing by cutting 
completely away the lining membrane of the outlying portions and 
bringing the raw surfaces together by suture. 

After the operation the bowels should be kept confined for about 
four or five days with small doses of opium, and then relieved by 
castor-oil or an enema. The wound should be dressed daily with 
iodoform wool lightly pressed into it to insure its healing from the 
bottom. When the internal opening is very high up a stout ligature 
may be passed and made to cut its way out, the fistula healing 
behind it. But as this takes a long time, it is better to reduce the 
fistula in this way to reasonable limits and then divide it. The 
blind exf^maf and the blind intrmal should, as a rule, be converted 
into complete fistulse by forcing, in the former case a director up 
the fistula into the bowel, and in the latter by cutting through the 
skin on the point of a bent probe hooked into the internal opening, 
and made to project under the skin. Both are then treated as a 
complete fistula. In some cases of blind external fistulse a free 
T-shaped incision will suffice without cutting through the sphincter 
or entering the rectum. 

Polypi generally occur as pedunculated growths springing from 
the submucous tissue, usually of the lower part of the rectum. 
They vary in size from a pea to a cherry, and in colour from white 
or pale pink to a deep red. The two chief forms are (1) the soft or 
vascular, which show microscopically an adenomatous structure 
with at times some amount of myxomatous degeneration, and are 
most common in children ; and (2) the Juird or fibrous, which are 
more rare and generally occur in adults. 

Symptoms, — Polypi are the commonest cause of bleeding from 
the rectum in children, the blood escaping not only during but also 
after defsecation. When low down they cause straining, perhaps a 
mucous discharge, and agonizing pain after defsecation from being 
caught in the sphincter. When large they may produce prolapse 
or intussusception. Small polypi beyond the reach of the sphincter 
may cause no symptoms. They are usually detected by sweeping 
the finger well round the rectum, the examination being best made 
after the bowels have been emptied and the polypus brought down 
by an enema. 
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The treatment consists in ligature of the pedicle, followed by 
excision of the growth. They do not recur. 

Papillomatous or villous tumours of the rectum are rare. 
They have a papillomatous structure, spring from the mucous 
membrane, and may be single or multiple. The single papili^mia 
(Fig. 389) occurs as a distinct flocculent villous growth giving 
rise to great irritability of the rectum and frequent haemorrhages. 
They are most frequently met with inpatients over forty years of age. 
The multiple occur as small growths having similar characters to 
the single and may be scattered in great numbers throughout the 
rectum and over the lower part of the colon. The^ occur in young 
adult males and are often met with in several members of the same 



Pio. 389. — Papilloma of the rectum. (St. Bartholomews Hospital Museum, 
No. 2,063 a.) 

family, and frequently terminate in carcinoma. Frequent haemor- 
rhages, diarrhoea, irritability of the bowel and the passage of a 
glairy mucous discharge are the chief signs. Treatment. — The 
single variety and the larger tumours in the multiple form should 
be removed with as many of the smaller as can be got away. They 
are apt to recur and then to become malignant. 

Epithelioma of the anus is occasionally met with at the 
junction of the skin and mucous membrane. It occurs as a 
nodular indurated mass, having the ordinary characters of an 
epithelioma. The inguinal glands become enlarged but dissemina- 
tion in internal organs does not occur. I'reatment, — Free excision 
along with the inguinal glands. 

Stricture of the rectum may be divided into the simple and 
the malignant. 
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1. The simple or fibrous stricture may be caused by the 
fibroid contraction of inflammatory products in the mucous and 
submucous coats, or of cicatrices following simple, syphilitic, or 
dysenteric ulceration; by injury, or operation on the bowel; or 
it may be the result of pelvic inflammations {pm- or para-metritU). 

Pathology, — The stricture is generally situated from one to two 
inches from the anus, but may occur at any part. It may involve 
only a narrow ring-like portion, when it is called annular ; or it 
may include an inch or more of the gut, when it is sometimes 
spoken of as tubular. The strictured portion of the bowel consists 
in great part of fibrous tissue. The syphilitic variety, which is 
much more common in women than in men, is often combined 
with condylomata or ulceration about the anus, and the mucous 
membrane between the anus and the stricture is frequently ulce- 
rated. The simple annular form met with in women is believed 
by some surgeons to be due to gonorrhoea. It generally occurs 
about an inch within the anus, the mucous membrane below 
showing no evidence of previous ulceration. 

The bowel above the stricture, whatever the variety, is generally 
distended with fseces, the muscular coat hypeitrophied, and the 
mucous membrane ulcerated ; whilst, in the neighbourhood of the 
stricture, the coats are often so thin that the least force causes 
them to give way. Fistulee often form below the stricture, and 
hsemorrhoids are a frequent concomitant. 

Symptoms and diagnosis. — Pain and diflficulty in passing a motion, 
constipation, and later, constipation alternating with diarrhoea. 
The motions, when the stricture is near the anus, become small, 
ribbon-like, and streaked with discharge. There is a frequent 
desire to defsecate, but little passes except wind and discharge, and 
the bowel feels as if it had not been emptied. In tight strictures 
or in strictures with ulceration, fistulce may sometimes form about 
the anus, and the patient gets worn out, and, after many years 
perhaps of suffering, may die of an attack of peritonitis or obstruc- 
tion. The stricture is readily detected on passing the finger, but 
is often so tight that only the tip can be got into it. When this is 
the case on no account should the finger be passed through it, as 
the slight force of passing the finger may rupture the attenuated 
walls and peritonitis and death may follow. 

Treatment — As a rule, gradual dilatation by means of bougies, 
of which the soft flexible ones of Mr. Goodsall are perhaps the best, 
should be first attempted, and will generally be successful ; but 
the stricture must be kept dilated by the subsequent occasional 
passage of a bougie. In exceptional cases, where the stricture is 
very resistant, a bougie may be tied in. Where the parts are much 
riddled by fistulee a division of the stricture may be necessary. 
This may be done by what is called internal or external linear 
proctotomy. In the former operation the knife guided by the 
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finger, is introduced through the stricture, which is then divided 
in a posterior direction ; in the latter, the stricture, together with 
the external sphincter and other intervening soft parts, are com- 
pletely divided down to the coccyx. The wound is then stuffed 
with iodoform gauze and bougies subsequently passed daily to 
prevent recon traction. 

2. Malignant or cancerous stricture. — Pathology, — Cancer 
may affect the anus, and then as in other situations, w^here it 
occurs at the junction of skin and mucous membrane takes the 
form of squamous-celled carcinoma (see Epithelioma of the AntUj 



Fig. 390. — Columnar or adenoid carcinoma of the I'ectum, from a man aged 
64 years. (St. Bartholomew's Hospital Museum, No. 2,069 a.) 

page 766). When cancer arises within the rectum it is nearly 
always of the columnar or adenoid variety (Fig. 390). It 
then occurs either as a fungating, more or less distinct tumour 
projecting into the lumen of the bowel, or as a laminar, nodular, or 
ring-like infiltration of its coats. In either case, it is at first 
covered by apparently unaltered mucous membrane, which, how- 
ever, is sooner or later destroyed by ulceration, leaving an ulcer 
with an uneven, proliferating, or excavated surface, everted edges 
and an indurated base. As the disease extends it involves the 
muscular coat, and subsequently the sunounding structures and 
organs, gluing them, as it were, to the rectum, and finally con- 
verting the whole into a cancerous mass. The lymphatic glands 
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in the concavity of the sacrum, and later the lumbar glands, 
become affected^ and the carcinoma may finally be disseminated, 
secondary growths being more especially met with in the liver. 
The symptoms are often very insidious. At first there may be 
merely some complaint of indigestion or flatulency, but nothing 
referable to the rectum ; later there may be uneasiness, hardly 
amounting to pain, about the anus ; then more or less backache and 
pain on defaecation is noticed ; the faeces may be streaked with mucus 
or with blood ; and a slimy discharge may be present Later the 
motions become small, flattened, or pipe-like when the stricture is 
near the anus, or scybalous when some distance above. The 
patient strains at stool, and feels as if his bowel had not been 
emptied ; then there is constipation alternating with diarrhoea, 
and an ofiensive sanious discharge. Emaciation and cachexia now 
come on, with more local pain, and the patient dies of exhaustion, 
peritonitis, or during an attack of acute obstruction. 

The diagnosis can only be arrived at by a local examination. The 
anus generally appears healthy, though probably patulous, and a 
healthy strip of mucous membrane usually exists between the 
anus and the growth. When the growth can be felt, its indurated 
base, and when ulceration has occurred, the everted edges of the 
ulcer, and the sanious and foul discharge, render the diagnosis 
generally easy. When beyond the reach of the finger it may at 
times be brought down by asking the patient to strain. The fun- 
gating form may be mistaken for a villous growth ; the annular, 
for a simple fibrous stricture. A villous growth may be distinguished 
by its velvety and supple feel, by its not ulcerating and breaking 
down, by the absence of induration, by the discharge being thin 
and mucoid, the blood bright and small in quantity, and the 
rectum not fixed, and by the duration of the disease. A fibrous 
stricture may be known by its long duration, by being less indu- 
rated than the cancerous form, by the bowel not being fixed, and 
when due to syphilis, by the absence of a healthy strip of mucous 
membrane between the growth and the anus. 

Treatment. — If the disease is seen sufficiently early and before it 
has involved the surrounding parts, and if the general condition of 
the patient is otherwise favourable, excision of the growth with 
the lower end or even the whole of the rectum should be under- 
taken, as in this way the cancer may be completely removed, and 
not without reasonable hope, in some of the less malignant forms 
of the disease, of its not returning. Some cases have been reported 
where it has not done so for several years. Previous to removal 
of the rectum, I now invariably perform inguinal colotomy, 
since after this operation there is less risk of the woimd left 
by the excision becoming septic. Where removal seems im- 
practicable, or otherwise unadvisable, such palliative measures 
should be adopted as may render the last few months or years of the 

w. 3d 
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patient's life as comfortable as possible. Thus the bowels should be 
kept gently relaxed, the diet regulated, and the pain relieved by 
42^rphia suppositories. In this way the patient can often follow his 
occupation in comparative comfort and with little inconvenience. 
Should, however, there be very frequent calls to defaecate, much 
p£lin and irritation on the passage of fseces, or obstruction threaten 
or have already occurred, colotomy should be performed (p. 712). 
This operation should not, as is too frequently the case, be regarded 
merely as a last resource, to be undertaken when obstruction has 
come on, as then the danger of the operation is greatly increased 
Nor should it be undertaken in every instance, since the incon- 
venience caused by the cancer is not always sufficient to justify the 
patient undergoing the risk. 

; Exoision of the rectum may be performed if the growth is 
moveable; if the urethra, prostate, vagina and bladder are not 
involved ; if the glands are not enlarged, and if the patient is other- 
wise fairly healthy. The removal may be done by the perineal, or 
better by the coccygeal or sacral routes. 

The perineal route. — The patient having been placed in the 
lithotomy position and a staff introduced into the bladder, a curved 
bistoury should be passed along the finger up the rectum, and its 
point made to emerge near the coccyx, and the intervenin]^ tissues 
cut through in the middle line. By this incision a free exposure is 
obtained. Lateral incisions are next made on each side of the anus, 
meeting in front, the levatores ani divided, and the bowel/ rapidly 
cleared cither with the finger or with the handle of th/b scalpel 
from the tissues of the ischio-rectal fossa. The lower part of the 
rectum is now dissected more carefully from the urethra and 
prostate, and when it has been sufficiently freed, cut off with 
scissors, the vessels being clamped as they are cut and afterwards 
tied. When the growth does not involve the whole of the bowel, a 
strip of mucous membrane should, if practicable, be left The 
rectum should now, if possible, be drawn down and sutured to the 
skin by four deep sutures passed under the divided pelvic structures. 
The gut should be plugged with iodoform gauze for a week, a tube 
being placed through the gauze to allow of the escape of flatus. 

CoccYCiEAL AND SACRAL ROUTES {Kochev's and JCvoske^B opera- 
tions). — The greater part or even the whole rectum Wy be excised 
by theEC methods when the disease is fairly moveable. Their 
S{)ccial merits, besides giving room, are that the presacral glands 
can be removed up to the promontory and bleeding is well under 
control. The patient is placed in the prone position with the pelvis 
well raised by a bolster. By arranging pillows the head can be 
turned to one side and the ansBsthetic easily given. Alternatively 
the patient may be in the left lateral position on a fairly high 
table. An incision is made from the anus to the middle of the 
sacrum, and the coccyx having been freed from its muscles 
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and ligaments is then cut away {Kocher's opefcUion^ Fig. 391). 
The two lower segments, not more, of the sacrum may also be 
removed if necessary {Kraske's and Bardenheuer' s operation^ Fig. 
391, a and a a'). There is no advantage in trying to preserve these 
"^ bones since necrosis may follow their replacement. The presacral 

tissues are now separated from the sacrum well above the growth, 
or up to the promontory, and the sides and front of the rectum 
'y are separated by the finger or by a blunt dissector. If, as is often 

^ the case, the peritoneum is not involved it may be carefully stripped 

off by the finger, or by a sponge on a holder. If it is involved the 
cavity is opened freely and the gut drawn down. One of the 
simplest ways of dealing with the gut, if a preliminary colotomy 
has not been performed, is 
to piiss a Paid's tube well 
beyond the growth and tie 
it in with a ligature round 
the neck and then excise 
the growth. The glass 
tube allows fteces and 
mucus to pass into a urine 
bottle for some days before 
it cuts its way out If a 
preliminary colotomy has 
been performed, and the 
gut comes down freely, the 
stump, after the growth 

is excised, may be drawn p^^ .^^^_^ ^^^.^.^^^ ^^^^^^ ^^^ ^^^^^^^ ^^ 
through the mtact sphmc- Kraske. a a'. Incision of Bardenheuer, who 
ter, the mucous membrane takes away the whole lower part of the bone as 
of the latter having been far as the third sacral foramina. &. Incision of 
cut away; or, if it will Volkmann and Rose which passes through 
•^ ' J ' . the bone, at an unneccHsarilv and dangerously 

not come down, it may high level. (Esmarch and kowahig. ) 
be fixed into the posterior 

end of the wound, the rest of the wound being partly sutured 
and partly filled with iodoform gauze, which is frequently 
changed. Or the upper end of the bowel, after the growth has 
been cut away and the vessels tied, may be joined to a healthy 
anal portion, if such can be left ; but this is likely to lead to 
a very tight stricture at the point of union, and bougies will 
have to be used to keep it dilated. If the sphincter is preserved 
the patient may regain control. If the gut has to be fixed in the 
posterior end of the wound he has to wear a special truss with a 
plug. In some cases the gut has been passed through the gluteus 
maximus, the fibres of which act as a sphincter. The peritoneum 
when opened should be closed by suture. The bladder or vagina 
may be injured when the growth involves them, also the ureter 
has been wounded. If these accidents occur sutures should 
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be applied at once, but operations involving such risks should not 
be undertaken. In all cases, in my opinion, and especiallj in 
those of a doubtful and extensive nature, a preliminary inguinal 
colotomy is an advantage. Excision of the rectum is then done 
three weeks later, the bowel being previously rendered aseptic by 
irrigating it through the colotomy opening. 

Diseases of the Urinary Organs. 

surgical diseases of the kidneys and ureters. 

Examination of the kidney and ureters. — 1. On palpation 
the normal kidney cannot usually be felt ; even in thin patients 
under an aniesthetic the outline is by no means exactly to be made 
out. It can be felt, however, though of normal size, if it is move- 
able, whether floating in the abdomen or slipping down behind 
the peritoneum. When enlarged it tends to fill and bulge the 
loin, has the peculiar shape of the organ and does not move with 
respiration. 

2. Percussion, —A kidney tumour should be resonant on light 
percussion owing to the colon being in front of it, and this is the 
more marked when the colon is distended by inflating it through 
the rectum. On deep percussion it is dull. 

3. Pain, — When moderately firm pressure over the kidney causes 
pain or a sickening sensation some diseased condition is probably 
present. Pain may be felt in the loin, down the course of the 
ureter, in the groin, or in the testicle, which may be tender or 
drawn up by the cremaster. It has not been proved that pain can 
be transmitted or reflected to the opposite side (Morris), and such 
cases, viz., of obvious disease on one side and pain on the other, 
probably indicate bilateral disease. 

4. ExamiruUum of the vrine is essential in the diagnosis of affec- 
tion of the kidney. The facts that should be noted are the total 
quantity passed per diem, the average amount of urea which it 
contains, its reaction and specific gravity, and whether abnormal 
substances are present as albumen, sugar, pus, blood or special 
crystals (see p. 788). 

5. Examination by the rectum or vagina may detect a stone 
lodged in the lower end of the ureter or a thickening of the 
ureter. 

6. Examination with tlie cystoscope may be employed, and by it a 
jet of blood, it is said even pus, may be perceived spurting out of 
the orifice of the ureter into the clear water with which the bladder 
has been filled. 

7. Catlieterization of the ureters, — The ureters have been cathe- 
terized, in the male under the guidance of the cystoscope, in 
the female through a urethral speculum, the patient being in the 
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lithotomy position with the buttocks well mised. Catheterization 
of the ureters is, however, not free from danger as tending to aid 
septic materials to ascend the ureter to the kidney, and also as 
causing reflex suppression of urine. Moreover, it is easy to make 
the ureter bleed, and this may introduce a fallacy. 

8. Examination by the x rays, — A calculus in the kidney may 
be discovered in this way (see Plate XVI). 

9. Examination through an abdominal incision. — A shrunken 
or dilated kidney, a horse-shoe kidney, and a stone in the pelvis or 
ureter not perceptible through the abdominal wall may sometimes 
be detected in this way. It is possible, however, even when the 
hand is in the abdominal cavity, to miss such conditions on account 
of excess of renal fat or inflammatory thickenings. An abdominal 
exploration, moreover, does not solve the question whether a kidney 
is a diseased one. 

10. The only certain means of proving that the opposite kidney 
is a healthy one is by draining the diseased kidney through the 
loin, so that the urine from the opposite kidney alone enters the 
bladder. 

Nephritis, or inflammation of the kidney, as met with in sur- 
gical practice, is commonly the result of long-standing disease of 
the bladder, urethra, or prostate, or of the impaction of a calculus 
in the ureter or pelvis of the kidney. Traumatic nephritis has 
already been alluded to under Injuries of the Abdomen. 

The inflammation, when secondary to other diseases of the urinary 
organs, may be produced in several ways. Thus, it may be due to 
— 1. Tension in the tubules of the kidney, resulting from obstruction 
to the overflow of urine consequent upon long-standing stricture of 
the urethra or prostatic enlargement. Under these circumstances 
the inflammation falls chiefly on the cortical and medullary sub- 
stance of the kidney (interstitial nephritis). 2. The presence of 
septic matter in the pelvis of the kidney due to (a) the spi-ead of 
inflammation up the ureter from the bladder, or (6) decomposition 
of pent-up urine behind an impacted calculus in the ureter or 
pelvis of the kidney. In this case the inflammation is of a septic or 
suppurative character, and although it may chiefly aflect either the 
lining membrane of the pelvis (pyelitis) or the substance of the 
organ (suppurative nephritis), it more generally involves both (pyelo- 
nephritis). At times the pelvis and calices become distended with 
the pus, and the kidney is finally converted into a suppurating cyst 
(pyo-nephrosis). 3. Reflex irritation of the kidney through the 
nervous system, as from the passage of a catheter in stricture or 
enlarged prostate, or the performance of some operation on tlie 
urinary organs, as lithotomy or lithotrity. Here the inflammation 
is usually transitory, unless the kidneys are already suffering 
from the effects of urinary obstruction, when it may run on' to 
suppuration. 
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Simple interstitial nephritis usually begins in an insidious 
manner, the symptoms of the kidney mischief being obscured by the 
primary affection of the bladder or urethra from which the patient 
is probably suflfering.. It may be suspected, however, where there 
is continual loss of strength, increasing pallor and gradual wasting. 
The urine is passed in large quantities, and is of low specific gravity. 
Albumen at first is absent, or present only in small quantities, and 
although later it may be increased in amount, it is often difficult 
to estimate in consequence of the pus, mucus, or blood which may 
be present, owing to the diseased bladder or other urinary trouble. 
Should these troubles not be relieved, the symptoms of the kidney 
afiection become more marked ; there is loss of appetite, a furred 
tongue, nausea, perhaps vomiting, increase of temperature atnights, 
a hot skin, thirst, and emaciation. This condition may last for 
months, when the symptoms may gradually subside if the primary 
trouble can be removed ; or it may terminate in exhaustion and 
death ; or in an acute attack of suppurative nephritis. 

The treatment consists essentially in removing the cause, where 
this is practicable, and carefully avoiding all sources of irritation 
that may react through the nervous system of the kidney. Thus, 
all instrumentation must be done in the gentlest possible manner, 
and decomposition of the urine prevented by washing out the 
bladder with antiseptic solutions. The patient at the same time 
should be kept in bed, and restricted to a non-stimulating and 
chiefiy fluid diet ; whilst hot flannels and occasionally dry cups 
should be applied to the loins. 

Suppurative or septic nephritis, — Under this head is included 
suppuration of the pelvis and of the substance of the kidney, 
since both, as a rule, are simultaneously afiected, and the symptoms 
are similar or identical. Pyonephrosis is considered separately. 
Suppurative nephritis generally occurs suddenly in the course of 
long-standing disease of the lower urinary organs, attended with 
septic decomposition of the urine in the bladder. It is probably 
almost always due to the septic micro-organisms reaching the 
kidneys from the bladder by the ureters. It is usually preceded 
by simple interstitial nephritis. 

The symptoms which frequently first come on after some operative 
procedure on the urethra or bladder, are usually ushered in by a 
rigor followed by sweating and fever. The tongue becomes dry 
and red ; the lips and teeth are covered with sordes ; the appetite is 
lost ; nausea, vomiting, or diarrhoea sets in, and the patient usually 
sinks into a typhoid state and dies. There is no oedema, and the 
urine usually continues abundant and loaded with pus to the 
end, though it may at times be diminished in quantity or even 
suppressed. It may or may not contain blood. 

l^reatment as a rule is of little avail ; but the same general plan 
should be followed as described under simple interstitial nephritis. 
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Where the cause can be eflfectually removed, recovery may at times 
take place. 

Ciroiunsoribed abscess may occur in the kidney-substance or 
in the cellular tissue around (j)e7*i -nephritic abscess). It must be 
distinguished from pyonephrosis, in which the pelvis and calices 
are distended with pus. Cause, — It is generally due to injury, 
pyaemia, or renal calculus. When it occurs in the peri-renal tissue, 
it may be consecutive to abscess or other disease of the kidney 
itself; or it may be due to causes independent of the kidney, as 
cold, disease of the spine and other conditions leading to the forma- 
tion of abscesses. The symptoms are those of deep suppuration, 
attended with certain peculiarities on account of its situation, 
which, however, cannot be here discussed. The treatment consists 
in making a free incision into the abscess through the loin. 

Hydronephrosis is an over-distensiop of the pelvis and calices 
of the kidney with altered urine. Cause. — (1) Any condition in the 
bladder, ureter, or pelvis of the kidney, producing mechanical 
obstruction to the outflow of urine. These conditions may be 
divided into the congenital^ such as twists of the ureter, smallness 
of its vesical orifice, phimosis (Fig. 392), <fcc., and into the acquired^ 
such as impaction of a calculus in the ureter, enlarged prostate, 
stricture of the urethra, «fec. (2) Any condition in the pelvis or 
abdomen producing direct pressure on the ureter, such as 
tumours of all kinds, uterine, ovarian, inflammatory adhesions, 4S:c. 
Pathology. — The pelvis, and subsequently the calices of the kidney, 
become distended with urine, the cortical substance is destroyed 
by the pressure of the retained urine, and the whole organ finally 
converted into an irregular cyst (Fig. 392). The hydronephrotic 
fluid consists of altered urine, and may contain hardly a trace of 
urea. Symptoms. — When the obstruction is complete, a tiunour, 
which is often of a great size, is found in the abdomen. It may 
then be mistaken for an ovarian cyst, an hydatid cyst of the liver 
or omentum, a distended gall-bladder, a splenic tumour, a solid 
tumour of the kidney, or pyonephrosis. From these a hydro- 
nephrotic kidney may generally be distinguished by the colon 
being in front of it, by the presence of fluctuation, by its dulness to 
percussion, by its situation in the flank, by its projection more or 
less in the loins, by the presence of an area of resonance between 
the hepatic or splenic dulness according as the right or left side is 
aflected, by bladder symptoms, history of calculus, blood in the urine, 
and by the presence of an area of resonance below the tumour and 
absence of any pedicle leading to the pelvis, by the uterus being free 
and not displaced, and by the absence of febrile symptoms. Treat- 
Tiient.— If the cause, as a stricture, phimosis, Ac, can be removed 
nothing further is required. If the cause is not discoverable the 
kidney should be cut down upon and drained (see Nephrotomy). The 
pelvis and ureter should then be examined by prolonging the incision. 
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If a calculus is found it should be removed and the pelvis or ureter 
sutured. If a stricture is detected ureterotomy should be performed. 
Pyonephrosis is the distension of the pelvis and calices of the 
kidney with pus, and the subsequent destruction, more or less 
complete, of the medullary and cortical substance, the whole kidney 
being at length converted into a large multilocular cyst. This 
cyst may rupture into the peritoneal cavity or colon, or into the 



Fio. 392. — Hydronephrosis, with dilated ureters, bladder and penis, due to 
phimosis in an infant aged Bve months. (St. Bartholomew's Hospital Museum, 
No. 2370 6.) 

surrounding tissue, causing a perinephritic abscess. Causes. — It 
may follow pyelitis, owing to the blocking of the ureter with a 
clot of blood or pus ; or it may be engrafted on hydronephrosis, 
consequent upon tapping or injury. At times it may be the result 
of tubercle, or of a direct injury of the kidney. Symptoms. — In 
addition to a tumour in the abdomen with characters similar to 
those of hydronephrosis, there will be pain in the tumour, especially 
on pressure, febrile disturbance, and if the obstruction of the ureter 
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\h incomplete, pus in the urine from time to time. Treatment. — 
Nephrotomy, with removal of any obstruction discovered in the 
pelvis of the kidney or ureter. If after nephrotomy, however, the 
cyst does not shrink and cease to suppurate, nephrectomy may 
have to be done, as otherwise lardaceous disease or hectic may 
carry off the patient, or blood-poisoning may ensue from the dis- 
charge becoming septic, or, as sometimes happens when the 
obstruction of the ureter is relieved to some extent by the nephro- 
tomy, the decomposing pus may make its way into the bladder, set 
up cystitis, and the other kidney become affected. Under some 
circumstances, as where the kidney is reduced to little more than 
a shell, it will be better at once to perform nephrectomy. 



Fio 393. — Renal calculus blocking up pelvis of kidney and comnioncement 
of ureter. (St. Bartholomew's Hospital Museum.) 

Benal calculi generally consists of uric acid or of oxalate of 
lime, and are formed by the deposit of the urinary salts, either in the 
tubules or calices of the kidney. Whilst still small, they may pass 
down the ureter into the bladder, and subsequently form the 
nucleus of a vesical calculus, or be voided with the urine. Or 
they may remain in the kidney, either in its substance, or in the 
pelvis or one of the calices, and there increase in size by the succes- 
sive deposit upon them of the urinary salts. They may be single 
or multiple, and vary in size and shape from a small rounded body 
the size of a mustard-seed to a large branched mass filling the pelvis 
and calices (Fig. 393). A renal calculus may set up inflammation of 
the pelvis of the kidney (calculous pyelitis), or of its substance 
(simple or suppurative nephritis), or it may block the ureter, in 
which case the kidney may become distended with altered urine 
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{hydronephrosis), or with pus {pyonephrosis), or its excreting and 
secreting function may be arrested giving rise, if the opposite kidney 
is absent or diseased, to calculous anuria. At times a calculus may 
exist in the kidney for years, causing little or no damage, or it may 
by its constant irritation lead to epithelioma of the kidney. Not 
infrequently there may be a stone in each kidney. 

Symptoms, — At times there may be no symptoms, even although 
the stone is of large size. Generally, however, there will be pain, 
retraction of the testicle, increased frequency of micturition, and 
the presence of blood, pus, or crystals in the urine. The pain, which 
is worse after exercise, is situated in the loin of the affected side, 
and is often felt shooting down the course of the ureter to the groin 
and front of the thigh, but it may be felt in both loins or may shift 
from one side to the other. In such cases it is probable that there 
is a stone in both kidneys. Blood is generally present in the urine 
from time to time, especially after violent exercise, and pus and 
mucus in varying quantities if pyelitis has been set up may also, 
as a rule, be detected. The urine, notwithstanding the presence 
of the pus, is generally acid, and the bladder, prostate, and urethra 
are found free from disease. The calculus in some cases will be 
shown by the arrays (see Plate XVI). It is often difficult to deter- 
mine which kidney is affected since pain may be felt in both loins. 
The X rays may then be of service (see Plate XVI), and with 
the cystoscope blood or pus may perhaps be seen escaping from 
the ureter of the kidney in which the stone is situated. In 
the female a catheter may be passed into each ureter and the urine 
from each examined separately. If still in doubt each kidney may be 
explored with the hand passed through an incision in the front wall 
of the abdomen or through an incision in each loin. Should hydro- 
nephrosis or pyonephrosis have been produced, a swelling having 
the characters of a kidney tumour (see Hydronephrosis, page 775) 
will then be discovered in the abdomen, and if the obstruction of 
the ureter is complete there may no longer be any pus or blood in 
the urine. In the latter instance there may be in addition con- 
stitutional signs of suppuration (see Pyonephrosis). Should the 
stone escape from the pelvis and enter and pass down the ureter, its 
passage will be attended with intense pain (renal colic), whilst 
should it be arrested in the ureter and the other kidney happen 
to be absent or diseased suppression of urine will occur {calculous 
anuria). 

Renal colic. — The pain occurs suddenly, is paroxysmal, and 
darts towards the groin, testicle, and thigh, and is accompanied 
by nausea or vomiting, syncope, profuse perspiration, strangury, 
and blood and urates in the urine. The temperature is not raised 
and may be subnormal. After lasting from a few hours to several 
days the symptoms suddenly cease, owing to the calculus dropping 
from the lower end of the ureter ipto the bladder, or if too large to 
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Skiagram of a stdiie in tlie left kidney. (Taken by Dr. Hugh Walsbam from a case 
of Mr. Butlin's at St. Bartholomew's Hospital.) 

[To face p. 778. 
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pass beyond the infundibulum, becoming displaced into th6 pelvis 
of the kidney. Hence successive attacks of renal colic may be 
due either to the same stone blocking up from time to time the 
entrance of the ureter or to the passage of different stones. 

Calculous anv/ria is suppression of urine due to the blocking of 
the pelvis or ureter by a calculus, the other kidney being absent 
or diseased or more rarely obstructed by a calculus at the same 
time. The onset is generally sudden and frequently induced by 
some violent exertion. It is attended with pain, and there may 
have been previous attacks of renal colic. The anuria is seldom 
complete, a few ounces or more of pale urine deficient in urea being 
voided from time to time. Sooner or later, according to the com- 
pleteness of the olmtriiction, symptoms of uraemia set in. Although 
a few cases of spontaneous recovery have occurred, it is usually fatal 
without surgical interference. When the calculus is impacted in 
the lower end of the ureter it may be felt by the finger in the 
rectum or vagina or by the sound in the bladder. 

Diagnosis. — A renal calculus may be diagnosed from tuberculous 
disease of the kidney, which closely simulates it, by the symptoms in 
calculus being increased by exercise ; by the presence of cystals of 
urates or oxalates in the urine ; by the history of attacks of renal 
colic, and of the passage of small calculi or gravel from the bladder ; 
by the absence of signs of tubercle elsewhere and of the tubercle 
bacillus in the urine ; by the possible discovery of the stone with the 
X rays, and finally if still in doubt by an exploratory incision in the 
loin. A renal calculus may also be simulated by choking of the 
tubules with urates, by thickening of the renal capsule, by spinal 
caries and by lumbago. 

When the calculus has led to hydronephrosis or pyonephrosis 
the tumour thus formed has to be diagnosed, not only from a 
malignant growth and tuberculous disease of the kidney, but also 
from other abdominal tumours (see characters of renal tumours 
under Hydronephrosis^ page 775). 

Renal colic may be simulated by hepatic colic. The latter may 
generally be diagnosed by the presence of jaundice, distension of 
the gall-bladder, passage of gall-stones, and the absence of blood, 
gravel or pus in the urine. 

Treatment — For an account of the preventive treatment of renal 
calculi a work on medicine must be consulted. As soon as a 
calculus is diagnosed the kidney should be exposed, cut into and 
the calculus removed (see Nephrolithotomy). If on cutting into the 
kidney a stone cannot be felt with the finger a black bougie should 
be passed through the incision in the kidney into the ureter, 
or if the entrance of the ureter cannot in this way be hit off, 
through a small incision in the back of the renal pelvis. If an 
obstruction is met with the ureter should be explored with the 
finger^ the wound in the loin being prolonged if necessary in a 
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forward and downward direction past the anterior superior spine 
of the ilium parallel to Poupart's ligament as far as the internal 
abdominal ring. Through this incision the ureter can be followed 
without opening the peritoneum down to the pelvis almost as far 
as its entrance into the bladder. A longitudinal incision should be 
made over the calculus through the wall of the ureter, the calculus 
removed and the wall of the ureter united bj Lembert's suture. 
If the calculus is impacted in the pelvic portion of the ureter, it 
should, if possible, be pushed back by the fingers into the abdominal 
portion and there extracted. If the calculus is impacted at the 
entrance to the bladder it may be removed through the bladder 
by supra pubic cystotomy, and in some instances in the female 
through the vagina or in the male through the perineum, but the 
vaginal and perineal operations are apt to leave intractable fistulae. 
After exposure of the kidney, though no stone is found, the patient 
often gets relief. In such cases it is probable that the symptoms 
were due to choking of the tubules of the kidney with crystals of 
urates or oxalates, and that the manipulation of the kidney freed 
the tubules. If hydronephrosis or pyonephrosis has supervened, 
nephrotomy is required, or, if the organ is completely disorganized, 
nephrectomy. For renal coliCy hot baths, hot fomentations, and 
opium or injections of morphia must be given to assuage the pain. 
In calculous awuria the obstructing stone should be at once removed, 
or if not discovered the kidney drained. 

Tuberculous kidney. — This affection may occur in the course 
of general tuberculosis, or involve the kidney secondarily to the 
bladder or prostate when both kidneys are usually affected ; or 
it may begin primarily in the kidney and thence spread down- 
wards. In primary tuberculosis the disease may at first be 
limited to a deposit of tubercle in the cortex or in the base of a 
pyramid, but caseation soon ensues and the disease spreads to the 
rest of the cortex and pyramids, involves the pelvis, and converts 
the kidney into a suppurating cyst with caseating walls (Fig. 394). 
The ureter, whether attacked at the bladder or kidney end, becomes 
infiltrated with tubercle, thickened, and lined with codematous 
tuberculous granulations. Perinephritic abscesses may now form, 
and finally the patient dies of uraemia, exhaustion, or toxaemia. 
The symptoms to which tubercle in the kidney gives rise are very 
similar to those of renal calculus, and it may be impossible to 
distinguish them. Thus, there is increased frequency of micturi- 
tion ; pus, and at times blood, in the urine, and often pain in the 
loin ; whilst later there will be a tumour in the abdomen with 
characters like those described under pyonephrosis. The presence 
of tubercle elsewhere, and of hectic or emaciation, and the 
discovery of the tubercle bacillus in the urine, will point to the 
nature of the case. Treatment, — The constitutional remedies for 
tubercle should be employed, and when pyonephrosis or a 
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perinephritic abscess has formed, nephrotomy may be resorted to. 
When the tuberculous deposits are limited they may be cut or 
scraped away, iodoform emulsion applied, and the cut surfaces 
sutured. Nephrectomy should never be undertaken unless it 
seems clear that the disease is limited to one kidney, the exception 
rather than the rule, and a point that can only be ascertained 
with certainty by exploration through the front wall of the 
abdomen or through an incision in each loin. In the female the 
uretera may be catheterized and the urine that escapes from each 
examined. If that from one side is healthy, the corresponding 



Fig. 394. — Tuberculous disease of kidney. (St. Bartholomew's Hospital 
Museum, No. 2341/.) 

kidney is probably also sound. Where the tubercle is extending 
down the ureter ureterectomy may be also done. 

Cysts of the kidney.— Serous and hydatid cysts may occur in 
the kidney as elsewhere, but their diagnosis, which is often attended 
with much difficulty, cannot be discussed here. They are very 
rare. Cysts of small size are common in connection with some 
forms of chronic Bright's disease ; but these only concern the 
pathologist. The so-called cystic degeneration, due to urinary 
obstruction, pyelitis, pyonephrosis, tfec, has already been alluded to. 

Tumours of the kidney may be cystic or solid. 

(a) Cystk tumours. — The cystic dilatations known as hydro- and 
pyo-nephrosis have already been described (pp. 775, 776), and the 
serous and hydatid cysts are referred to above. 
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The miUtUocular cystic ttmwur is of cougeuital ongiu, and is 
produced by the dilatation of the tubules consequent upon a 
faulty development or blocking of the collecting tubules. A part 
or the whole of the kidney or of both kidneys may thus be con- 
verted into a number of cysts with a variable amount of inter- 
cystic fibrous tissue, which is generally of a simple character or 
may contain sarcomatous elements. These tumours may be 
present at birth and obstruct labour or appear during infancy, 
or it is believed may remain latent till well on in adult life. 
Indistinguishable from the foregoing before operation is a con- 
genital cystic tumour developing in the perinephritic tissue eith(;r 
from festal remains or from the supra- renal capsule. 

(6) Solid tumours may be innocent or malignant. 

Innocent tumours of various kinds, as fibromata and lipomata, have 
been met with, but may be regarded as little more than patho- 
logical curiosities. Adenomata occur as circumscribed tumours 
consisting of vascular kidney substance, which may break down 
forming blood-cysts. They are believed to arise from embryonic 
remains. Villous papillomata occur in the pelvis of the kidney 
giving rise to hematuria. Tuberculous infiltrations and gummata 
may cause the kidney to form a large tumour. 

Malignant tumours, — Sarcomata of congenital origin may occur 
in infants and in children, especially girls. They form soft, 
vascular, rapidly-growing tumours, and are attended by rapid 
dissemination and emaciation and quick recurrence after removal. 
A peculiar form containing striped muscle-fibres is known as the 
rhabdo-myo-sarcomu. Sarcomata also occur in adults having 
similar characters. Carcinomata in the form of epithelioma may 
occur from irritation of a calculus. The sarcomata and carcino- 
mata are characteiized by a swelling in the region of the kidney, 
dulness in the flank, the presence of the colon in front of them, 
the absence of fluctuation unless they are of a cystic character, 
blood in the urine, and rapid emaciation. In carcinoma a variocele, 
owing to the large glands in the region of the pelvis of the kidney 
pressing on the spermatic vein, is not uncommon. Treatment, — 
If the tumour is diagnosed whilst still small, nephrectomy may be 
done, though an early recurrence is only too probable in the case 
of sarcoma, especially in infants. In carcinoma the prognosis is 
more hopeful. When the tiunour is of large size and has formed 
adhesions to the neighbouring parts, it is beyond the reach of 
legitimate surgery. It has recently been proposed, where the 
tumour only involves a part of the kidney, to save the healthy 
portion. That such an operation is practicable is well shown in 
Fig. 695, but seeing how rapidly recurrence takes place, even 
when the whole kidney is removed, I fail to see any advantage in 
a partial removal. 

Moveable or floating kidney. — A moveable kidney is most 
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common in women, but the condition should not be looked upon 
as a disease unless it is a source of pain or other inconvenience. 
It may occur as the result of pregnancy, tight lacing, lifting heavy 
weights, abdominal distension with flatus, or occasionally of some 
injury, or it may form part of a general prolapse of the abdominal 
viscera called Gl^ard^s disease. The kidney, which may be 



Fio. 395. — Sarcoma of kidney. The growth, which microficopically is a nniiul- 
celled sarcoma, only occupies the upper half of the kidney ; the lower half of 
the organ is free. It was removed from a woman aged *27 years, but recurred 
within a few months. (St. Bartholomew's Hospital Museum, No. 2391 b.) 

irecognized by its shape, and by the fact that it can be reduced 
into its proper position when the patient is lying down, may 
either float freely in the abdomen, being merely held by a long 
mesonephron, or it may slide up and down behind the peritoneum 
in a track resembling a large tendon sheath. The symptoms 
complained of are discomfort, pain, nausea or vomiting, sweating 
and faintness. At times a floating kidney may suddenly swell up 
owing to distension by urine consequent upon a kink in the 
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ureter and as suddenly shrink to its normal size when the kink 
is relieved, the bladder becoming simultaneously distended with 
urine. At other times, owing to torsion of the pedicle, acute 
symptoms resembling those due to strangulation of the intestine 
may be set up, or pain and haematuria may occur when crystals 
of urates collect in the tubules or a stone forms in the pelvis. 
Pain caused by a moveable kidney alone should disappear when 
the patient is lying down and recur when she gets about ; whereas 
pain due to uratic concretions or stone is still felt when the 
patient lies down, though it is worse when she moves about. 
Treatment. — A belt should first be tried and the bowels kept 
open. In severe cases the kidney may be exposed through a 
lumbar incision and fixed by sutures (see Nepkrorrhaphy), 

Suppression of urine is the term applied to the non-secretion 
of urine by the kidneys, and must not be confounded with retention 
of urine, in which the urine is secreted as usual, but its passage 
from the bladder is obstructed. In the former the bladder is 
empty ; in the latter distended. Suppression as met with in 
surgical practice is generally due to the shock following an opera- 
tion or injury on the urinary organs in a patient suffering from 
chronic renal disease, or to the sudden impaction of a calculus in 
the ureter, the opposite kidney being absent or diseased (see 
Ccdculoua anuria). If not relieved, coma, convulsions, and death 
from uraemia quickly ensue. Treatment. — Dry or wet cupping 
the loins, hot vapour baths, free purging as by elaterium or croton 
oil, injections of pilocarpine, and hot enemata per rectum, are at 
times successful in relieving the congested kidney. 

Operations on the Kidney. 

Aspiration of the kidney is rarely performed now. It was 
formerly done either for the purpose of diagnosing a renal swelling, 
or for the relief of such 'affections as hydronephrosis, pyonephrosis, 
or hydatid or blood cysts. 

Nephro-lithotomy consists in cutting into a kidney for the 
purpose of extracting a calculus. The kidney is best exposed by 
making an incision from the outer edge of the erector spiuse just 
below the last rib obliquely forwards and downwards to a little 
above and in front of the anterior superior spine of the ilium. 
The advantage of this incision over the vertical lumbar incision 
formerly employed is that it can be prolonged if necessary parallel 
to Pou part's ligament as far as the internal abdominal ring for the 
purpose of exploring the ureter. The muscles and transversalis 
fascia having been divided and the colon if necessary held aside, the 
fascial investment of the kidney is drawn into the wound, opened, 
and the kidney fat comes into view. The kidney and renal pelvis 
is now palpated with the finger, as advised by Mr. Morris, before 
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the connections of the organ are disturbed, lest any small stone 
should slip into the ureter. The kidney is next freed all round 
with the fingers from the peri-renal fat and drawn out of the 
wound on to the abdomen if, as is usually the case, this can be done 
without putting excessive strain on the pedicle. An incision is now 
made through the convex margin of the kidney, or over the stone 
if one is felt, the hsemorrhage, which at first is sharp, being con- 
trolled by pressure with the fingers on the pedicle. The stone if 
discovered is now removed with suitable forceps. If a stone is not 
felt the pelvis and calices should be explored with the finger and 
sound and a bougie passed into the ureter, as already described 
under Treatment of Renal Calculus (page 779). After the stone has 
been removed the interior of the kidney should be well irrigated 
with a hot antiseptic lotion to clear it of debris and clots, and if 
the incision has been made through the pelvis this should be closed 
by Lembert*8 sutures, a drainage-tube placed in the external wound, 
the rest of the wound brought together by deep sutures and 
an antiseptic absorbent dressing applied. Some urine may escape 
at first through the wound, but will as a rule soon cease to do so. 

Nephrotomy consists in making an incision into the kidney for 
the purpose of draining away the fluid or pus in the case of hydro- 
nephrosis, pyonephrosis, hydatid cyst, abscess, <fec. The tumour 
having been exposed by an incision like that for nephro-lithotomy, 
the cyst is cut into and the fluid allowed to run out. The interior 
of the cyst is next explored with the finger and a sound, and a bougie 
passed down the ureter to ascertain if it is patent or obstructed. 
If a stone is met with it should be removed in the way mentioned 
at page 779 ; if a stricture is discovered it may be dealt with as 
described under Ureteroplasty, page 788. The cyst is now thoroughly 
irrigated with some antiseptic solution and insufflated with iodo- 
form, a large-sized drainage-tube inserted into it, and voluminous 
dressings of absorbent gauze or the like applied to receive the 
subsequent discharges. 

Nephrectomy, or removal of the kidney, may be done for — 
1. A large renal calculus with extensive destruction of the kidney 
substance. 2. Unilateral tuberculous disease with exhausting 
discharge. 3. Malignant and other tumours. 4. Intractable renal 
fistulee left after nephrotomy for hydronephrosis or pyonephrosis. 
The operation may be done without opening the peritoneum either 
by a lumbar or a lateral incision, or through the peritoneal cavity, 
the incision being then made either in the linea alba or linea semi- 
limaris. Before removing a kidney the surgeon should make sure 
that a kidney exists on the opposite side, and is fairly healthy. This 
may be ascertained in some measure by estimating the amount of 
urea secreted, by passing a catheter into the ureters in females 
and collecting and testing the urine thus obtained, or better, by 
exploring from the front through an abdominal incision. 

w. 3 b 
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The extraperitoneal operation, — If the incision is made in the 
lumbar region it may be vertical, T-shaped, or oblique. If the 
lateral incision is chosen it is made in the way described under 
Nephro-lithotcnny ; it combines the facilities of the intra-peritoneal 
and the greater safety of the lumbar incision in that it does not 
involve opening the peritoneal cavity. The kidney having been 
exposed by any of these incisions, the capsule should be opened, the 
finger introduced, and the kidney enucleated from its capsule ; the 
renal artery and vein should then be securely tied with a silk 
ligature passed round them by an aneurysm-needle, and the ureter 
secured separately in a similar way. The kidney may now be 



Fio. 396. — Mr. Henry Morris's method of fixing a moveable kidney. 
(Morris's Renal Surgery. ) 

removed by cutting through the pedicle with scissors, and the 
wound drained and dressed antiseptically. 

The intra-peritoneal operation. — This consists in opening the 
peritoneal cavity in the linea alba or linea semilunaris, drawing the 
intestines aside, and then exposing the kidney by cutting through 
the peritoneum in front of it external to the colon. The vessels 
and the ureter are tied separately, the kidney removed, and 
the peritoneum drawn together by sutures ; the peritoneal cavity 
sponged dry, and the abdominal wound closed in the usual way. 
A drain-tube is passed by some surgeons through a counter-opening 
in the loin, and the end of the ureter brought out of the wound. 
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The dangers of nephrectomy axe — 1. Severe shock. 2. Excessive 
haemorrhage. 3. Suppression of unne from disease or absence of 
the opposite kidney. 4. Septic peritonitis. 5. Laceration of the 
colon. 6. Inclusion of the vena cava in the ligature of the pedicle, 
and injury of the duodenum in operating on the right side. 

Nephropexy or nephrorrhaphy is an operation for fixing a 
floating or moveable kidney. It should be done only where there is 
much pain and constant suffering which palliatives, such as wearing 
a supporting belt, have failed to relieve. The kidney is exposed 
through a lumbar incision '; the fat stripped off, and three or four 
sutures of kangaroo-tail tendon passed through the capsule and 
cortex of the organ, and then through the cut edges of the 
transversalis fascia and aponeurosis of the tranversalis muscle. The 
method of inserting the sutures is shown in Fig. 396. The sutures 
do not become the nuclei of calculi as was anticipated when the 
method was first introduced by Mr. Henry Morris. The wound 
may either be completely closed or the hinder end plugged with 
aseptic gauze, so as to insure a thicker scar than that resulting from 
primary union. Should there be any siispicion that the symptoms 
may in part depend on uratic deposit or possibly on a small calculus, 
the pelvis of the kidney should be opened by a short incision, ex- 
plored with a sound, washed out and a strip of gauze inserted. Some 
urine may escape at first, but soon ceases to do so. If nothing is 
found the little operation will do no harm, but will tend to more firmly 
fix the kidney. The patient should remain in the recumbent posture 
for a month. If the foregoing precautions are observed failure is rare. 

DISEASES OF THE URETERS. 

Dilatation of the ureter — A pelvic tumour, especially a large 
uterine myoma or cancer, may compress one or both ureters 
so that they may be dilated up to the size of a coil of intestine. 
When both ureters are found so dilated in the course of an 
hysterectomy the operation had better be abandoned on account 
of the probable atrophy of the cortex of the two kidneys, and of 
the likelihood of suppression of urine being excited by the shock. 
The ureters may also become dilated subsequent to hypertrophy of 
the bladder and to enlarged prostate. They may sometimes be felt 
by rectal examination under an ansesthetic, or in thin subjects 
through the abdominal wall, by rolling them on the psoas muscle. 
If found dilated all opemtive procedures should be limited to what 
is absolutely necessary. 

A stone in the ureter may sometimes be felt through the abdominal 
wall, especially by bi-manual examination with a finger in the 
vagina or rectum. It may also be struck when a probe is passed 
downwards from the pelvis of the kidney. The symptoms to 
which it gives rise and the method for its extraction have already 
been discussed under Benal Calculi (page 779). 

3b 2 
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Tttbercidous disease of the ureter may be secondary to tuberculous 
disease of the kidney or of the bladder. The ureter becomes 
thickened and its mucous membrane converted into tuberculous 
granulation- tissue. Where the tubercle is extending down the 
ureter from the kidney the diseased portion should be cut away in 
order to prevent the disease spreading to the bladder and thence to 
the opposite kidney. 

Stricture of the ureter, as the result of the contraction of infliun- 
matory adhesions or injury during a pelvic operation, is occasionally 
met with, and may give rise to hydronephrosis or pyonephrosis. 
When situated near the infundibulum the stricture has been 
successfully treated by division and suture (see Ureteroplasty). 

Operations on the Ureters. 

Ureterotomy, or cutting into the ureter for the purpose of remov- 
ing a stone or dividing a stricture has been successful in recent 
years in obviating the sacrifice of the kidney in hydronephrosis 
and pyonephrosis, and in saving life in calculous anuria. 

Ureterostomy consists in dividing the ureter and suturing the 
proximal end to the wound in the loin. It has been employed 
in place of a nephrectomy where ureterotomy was unsuccessful in 
clearing the ureter from an obstruction low down. 

Ureteroplasty consists in dividing a stricture by making a longi- 
tudinal incision, and closing the incision with Lembert's sutures 
transversely, after the manner of pyloroplasty for stricture of the 
I)ylorus (p. 685). By its means strictures of the upper portion of 
the ureter have been successfully ovei*come, and in hydronephrosis 
and pyonephrosis kidneys, which would otherwise have been 
sacrificed, have been saved. 

Ureteral anastomosis. — The methods for restoring a divided or 
ruptured ureter are described under Injuries of the Ureter (p. 426). 

Ureterectomy is the operation of removing a portion or the 
greater part of the ureter. It has been successfully employed in 
tuberculous disense extending downwards from the kidney towards 
the bladder. 

URINARY DEPOSITS AND CALCULI. 

Urinary deposits are divided into the unorganized and the 
organized. A. The unorganized consist of the urates, the uric 
acid, the oxalate of lime, the phosphates, the cystic oxide, the uric 
oxide and the carbonate of lime. Only the more common of these 
are described. 

1. The urates formerly called lithates, are the most common of 
the urinary deposits, and are formed by the combination of uric 
acid with ammonia, soda, or lime. They occur in acid urine as an 
amorphous sediment, varying in colour from a white or a pale fawn 
to a brick-dnst red. They appear only as the urine cools, and 
disappear again on the application of heat, or on adding alkalies. 
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Though generally amorphous they sometimes present the crystalline 
forms seen in Fig. 397. The urate of ammonia occurs in alkaline 
urine. 

2. The uric acid deposits, which are the next most common, occur 
only in very acid urine, as a yellowish -pink, red, or brick-dust red 
crystalline sediment. The crystals are often of large size, and the 




Fio. 397.— Urates. (Bryant's Surgery.) 

deposit is then known as red sand or gravel. They usually occur as 
rhombic prisms, or long oval plates with acute angles, and are often 
mixed, forming rosettes. The various kinds are seen in Fig. 398. 
They are soluble in alkalies. The causes of the presence of uric 
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Fig. 398. — Uric acid crystals. (Bryant's Surgery.) 

acid, as well as of the urates, are : — 1. Rapid tissue-waste, as in 
fevers ; 2. Over-indulgence in animal food ; 3. Dyspepsia ; 4. Con- 
gestion of the kidney ; 5. Gout ; and 6. Deficient action of the skin. 
3. The oxalate of lime is a crystalline deposit and assumes two 
forms, the octahedral and the dumb-bell crystals (Fig. 399). On 
holding the urine up to the light the crystals are seen in it as 
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minute shining particles. The c<m$€s are : — 1. Nervous exhaustion 
from overwork or sexual excesses. 2. Dyspepsia induced by 
saccharine food, excess of alcohol, or a vegetable diet. 

4. Phosphatic deposits occur in three forms, (a) phosphate of 
lime, (6) phosphate of ammonia and magnesia, or triple phosphates, 
(c) the *;wo former mixed, or the fusible phosphates, (a) Phosphate 
of lime forms a white cloud or amorphous deposit of pale granules 
or spheroids, two of which adhering form the so-called false dumb- 
bell ; or a crystalline deposit of six-sided prisms collected into 
sheaths or bundles (Fig. 400). It may be mistaken for albumen, 
or when in considerable quantities for pus or mucus. The urine is 
usually alkaline, but may be neutral or even feebly acid. (6) The 
ammonio-magnestum phosphates occur in the form of large triangular 




Fio. 399. — Crystals of oxalate of lime. (Bryant's Surgery.) 

prisms with truncated extremities ; as four-sided prisms ; as six- 
sided plates ; and as foliaceous stellar prisms on adding ammonia 
(Fig. 401). The urine is natural in colour, neutral or alkaline, with 
a foDtid ammoniacal odour. Causes.— Phosphatic deposits are due 
to local disease or injury of the urinary organs, such as may be 
induced by spinal disease, a foreign body in the bladder, <kc. The 
mucus or bacteria in the bladder decompose the urea into carbonate 
of ammonia, which converts the soluble acid phosphates into 
insoluble alkaline phosphates. 

Carbonate of /iW, c^nttc oride, and uric oxide, are too rare to 
require description. 

B. The organized de^tosits. — To these belong pus, blood, mucus 
epithelium, renal casts, sperniatozon, and fungi. Pus occurs as a 
thick sediment, and may be recognized by the urine containing 
albumen, and by the microscopical appearance of the pus corpuscles 
(p. 23). It may be due to cystitis, pyelitis, gonorrhcea, leucorrhoBa, 
or to abscess in any part of the urinary tract. Urine containing 
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mums becomes gelatinous and ropy on adding liquor potassee. 
Blood may be recognized by the urine being smoky or red, by the 
ozonic ether test, and by the microscope and spectroscope. See 




Pio. 400. — Phosphates of lime. ( Bryant *8 Surgery.) 

Hc^nxatuina (p. 816). I^pithelium, renal casiSy spermatozoa^ 2tXiA fungi 
may be detected by the microscope. 

Urinary calculi are commonly spoken of as renal, vesical or pros- 
tatic, according as they occur in the kidney, bladder or prostate. 




Fig. 401. — Phosphates of ammonia and magnesia (triple phosphates). 
(Bryant's Surgery.) 

Renal calculi are formed in the kidney, and have already been 
described (p. 777). Prostatic calculi are formed in the racemose 
glands of the prostate, and will be further referred to under diseases 
of that organ (p. 820). Vesical calculi may originate in the bladder, 
or, as is more commonly the case, in the kidney, whence they pass 



Digitized by 



Google 



792 DISEASES OF RECwIONS. 

into the bladder, and there increase in size by the successive deposit 
upon them of the same or other of the urinary salts. The calculi 
most frequently met with in this situation are (1) the uric acid, 
(2) the oxalate of lime, and (3) the fusible or mixed phosphates. 
The rarer forms are (4) the urate of ammonia ; (5) the cystic 
oxide or cystine ; (6) the phosphate of lime ; (7) the phosphate of 
ammonia and magnesia, or triple phosphate ; (8) the carbonate of 
lime; (9) the xanthic or uric oxide ; (10) the fibrinous ; (11) the 
blood ; (1 2) the uro-stealith ; and (13) the silicious. The last seven 
being exceedingly rare are not described. 

1. The uric acid calculi are the most common. They are 
generally of moderate size, oval, and laterally compressed, of a 
nut-brown colour, smooth or finely granular, moderately heavy 
and hard, and laminated on section. They are completely destroyed 
in the blow-pipe flame, giving off a smell of burnt feathers. They 
are insoluble in weak hydrochloric acid, but soluble in warm 
alkalies. When treated by nitric acid and evaporated to dryness, 



FlO. 402.— Oxalate of lime Fio. 403.— Section of oxalate 

calculus. of lime calculus. 

on the addition of a drop of ammonia a purple colour is produced 
{viurexide test). The nucleus is usually composed of uric acid, 
sometimes of oxalate of lime, and is generally formed in the 
kidney. These calculi occur most frequently in youth and middle cuje. 

2. The oxalate of lime or mulberry calculi (Figs. 402, 
403), as they are often called from their resemblance to a ripe 
mulberry when first removed covered with blood from the bladder, 
are generally of moderate size, globular in shape, usually of a 
dark-brown or mahogany colour, rough and tuberculat^, very 
hard and heavy, and crystalline on section. They are only par- 
tially destroyed in the blow-pipe flame, the residue (carbonate of 
lime) being alkaline and effervescing with an acid. They are 
insoluble in acetic acid, but soluble in hydrochloric acid. The 
nucleus is generally composed of oxalate of lime, but may consist 
of uric acid or urate of ammonia. The nucleus is usually formed 
in the kidney. These calculi are most frequent in middle ctge, 

3. The phosphatic calculi are of three kinds : — (a) the phos- 
phate of lime or earthy phosphate ; (/>) the ammonio magnesian or 
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triple phosphate, and (c) the phosphate of lime with the ammonio- 
magnesian phosphate, the mixed or fusible phosphate. Of these 
the last is the only common form. It is usually of large size and 
of white colour, smooth, soft, friable, earthy and laminated on 
section, and of irregular shape, taking that of the nucleus on which 
it is formed ; it fuses when heated in the blow pipe flame ; is in- 
soluble in warm alkalies, but is soluble in acetic acid. The nucleus 
is composed of uric acid, oxalate of lime, or of some foreign body 
other than a calculus, as a piece of catheter, hair-pin, a clot of 
blood, or fibrin. It occurs most frequently in the later periods of 
life, and is then generally produced as follows : — A calculus or 
other foreign body irritates the mucous membrane of the bladder, 
and a secretion of mucus is, in consequence, poured out. This 
mucus decomposes the urea contained in the urine into carbonate 
of ammonia and water. The carbonate of ammonia unites with 
the acid phosphates, and an insoluble mixed phosphate of ammonia, 
magnesia and lime is thrown down and deposited on the foreign 
body. Hence these ccJculi are only met with in alkaline conditions 
of the urine. 

Although calculi may be chiefly composed of one constituent, 
they are more often composed of several, which may be arranged 
in alternate layers {alternating calctdus). The formation of these 
layers is due to the varying state of the patient's health and of the 
condition of the mucous membrane of the bladder. 

DISEASES OF THE BLADDER. 

Examination of the bladder. — In all cases of suspected dis- 
ease a systematic examination of the bladder should be made —I. 
By percussion and palpation above the puhes a distended bladder 
and, in some cases, a tumour or thickening of its walls may be 
discovered. 2. By catheterization a stricture or an enlarged prostate 
may be detected and the amount of any residual urine ascertained, 
whilst in the eye of the catheter a portion of growth may come 
away, and then be examined microscopically ; lastly a specimen of 
urine uncontaminated by urethral or vaginal secretions may be 
drawn oft*. 3. By sounding^ a stone may be detected, and its size, 
situation, and character estimated, or a rugose condition of the 
bladder- walls, phosphatic deposits, or the presence of a tumour 
disclosed. 4. By palpation with the finger in the rectum a bulging 
of the trigone and some forms of tumour may be detected, and the 
condition of the prostate and of the vesiculse seminales may be 
made out ; whilst with the sound at the same time in the bladder 
an estimate may be made of the thickness of the bladder- wall, or 
with the other hand above the pubes a stone, especially in children, 
or a tumour may be felt. 5. By the chemical and microscopical 
examination of the urine fragments of growth, tubercle bacilli, 
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ropy mucus, albumen, blood, pus, and other abnormal conditions 
may be detected. 6. By the cystoscope a tumour, stone, or foreign 
body, or an ulcerated, rugose, or sacculated condition of the bladder- 
walls may be seen, as may also the apertures of the ureters, and 
blood or pus coming from one or both observed. 
By the aid of the cystoscope uretal catheters 
have been passed. 7. By an incision in the 
I perineum in the male, or by the dilatation of 

the wrethra in the female, the bladder may be 
explored by the finger as to the condition of 
its wall, the presence of a tumour or a stone. 
8. By suprapuhic cystotomy and Ulwminaiion 
by an electric glovhlamp^ a still more thorough 
exploration can be gained. 9. By the x-rays 
a hairpin or other metallic foreign body, or 
even some forms of calculi, may be revealed. 

The cystoscope is a hollow tube bent at 
an angle at its distal end (Fig. 404), in which 
is an electric glow-lamp for lighting up the 
bladder, and lenses for transmitting a picture 
of the parts visible through the window to 
the eye-piece at the proximal end. Insulated 
wires pass up the tube from the lamp to two 
screws to which are attached the cables from 
the battery. By means of a third screw the 
circuit is completed and the lamp made to 
glow. In order to use the apparatus, the 
urethra must be of full size, any stricture that 
may be present, therefore, must first be dilated. 
The bladder should be distended with clear 
water after it has been washed out. A general 
anaesthetic is not asarule necessary, but cocaine 
may be used if the urethra is extra intolerant 
of instrumentation. Not more than half a gram 
in a 27,, solution should be injected, since it is 
rapidly absorbed from the urethra and fatal 
poisoning has attended the employment of a 
grain. It is best to prepare the patient by 
rest for a day in bed, or for a longer period 
if the urine contains blood. The tube of the 
cystoscope should be warmed and lubricated 
with glycerine, and the lamp not made to glow till the instrument 
is in the bladder. Whilst glowing it should not be brought into 
contact with the bladder- walls, and should only be kept glowing 
for a few minutes at a time. It should be extinguished and time 
given for it to cool before the instrument is withdrawn so as not 
to bum the urethra. Only a very small field is under view at a 



Fig. 404. — Cysto- 
Bcope for examining 
the interior of the 
bladder. 
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time, hence diseased conditions may be overlooked, and a columnar 
or rugose condition of the mucous membrane may be mistaken 
for a growth. - 

For catheterizing the ureters the cystoscope is fitted with a fine 
catheter, so that when the suiface of the ureter is in view the 
catheter may be pushed on into the opening. 

Extroversion or ectopia vesicee is a malformation in which 
in consequence of an arrest in the development of the anterior wall 
of the allantois which forms the front of the bladder and of the 
corresponding part of the abdominal parietes, the posterior wall 
of the bladder is pushed forward by the pressure of the abdominal 
viscera, and protrudes as a red velvety tumour. It is associated 
with epispadias, or absence of the upper wall of the urethra, and 
with failure of union of the pubic bones at the symphysis. The 
testicles are frequently retained in folds like the labia on either 
side. It is attended with extreme discomfort from the constant 
dribbling away of the urine from the mouths of the ureters, which 
can be seen on the surface of the tumour when the trigone is ex- 
posed by pulling down the penis. There is no umbilicus, but at 
birth the lower part of the cord is stretched over the bladder forming 
the anterior wall. Treatment — Many operations, having for their 
object the closing in of the bladder by flaps of skin taken from the 
adjacent abdominal wall, have been perfonned for the relief or cure 
of the deformity. Various attempts have also been made to turn 
the ureters into the colon or rectum, but without success. Tren- 
delenburg reduces the gap between the pubic bones by separating 
the sacro-iliac synchondroses from behind, so that at a subsequent 
sitting the margins of the mucous surface of the bladder can be 
brought into contact and united by sutures. The newly-formed 
bladder is in this way lined with mucous membmne instead of 
having its front wall closed in by skin. Mikulicz attains the same 
end by detatching the pubic crests with the insertion of the 
recti, muscles and carrying them into contact in the middle line. 
The objection to the skin flap is the growth of hair into the 
bladder at puberty and its incrustation with phosphates. 
Trendelenburg's operation is perhaps the best for children under 
five years of age, Mikulicz's, for older patients. If successful in 
closing the bladder in one of these ways the open urethra may be 
subsequently converted into a tube by paring the edges and 
uniting them by suture over a catheter. If no operation is 
undertaken a properly-shaped urinal must be worn. 

CyatitiB, or Inflammation of the Bladder, may vary from the 
mildest catarrh to the most intense inflammation, involving not 
only the mucons membrane but tlie other coats of the organ as 
well. For the purpose of description, however, it may be divided 
into the Acute and Chronic. 

Acute cystitis. — Causes, — In its most intense form it is nearly 
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always the result of injury, as the passage of instruments, the 
retention of a catheter in the bladder, or the irritation of sharp 
fragments of a crushed calculus. The most frequent cause is the 
extension of inflammation from the urethra in. gonorrhoea. In all 
of these the cystitis depends upon the introduction of infective 
micro-organisms into the bladder. In its milder forms it may be 
due to the exhibition of certain medicines, as cantharides ; and 
occasionally in gouty subjects to exposure to cold. After fractures 
of the sjane cystitis is very liable to occur even where a septic 
catheters are employed. In such cases it is probable that the 
septic organisms make their way along stringy mucus adhering 
to the walls of the urethra, or that aseptic catheters are fouled by 
organisms about the prepuce and meatus. In every case, therefore, 
before an instrument is passed into the bladder, the glans, meatus 
and prepuce should be carefully cleaned by antiseptic lotions, 
and in fracture of the spine the penis should be kept in an 
antiseptic dressing. 

Paihology, — In the milder forms the inflammation is limited to 
the neck of the bladder and to the mucous membrane only. In 
the worst forms it involves the whole bladder, and extends to 
the muscular or even the perijboneaj _coat In addition to the 
ordinary cocci of suppuration, the bacillus coli, the bacillus of 
typhoid, and some other organisms have been met with. It is a 
question if the gonococcus alone is sufficient to produce cystitis. 
It may terminate in 1, resolution ; 2, chronic cystitis ; 3, u lcera - 
tiqn_pr gangrene of the mucous membrane; 4, abscess in the 
walls of the bladder; 5, inflammation of the kidneys, or more 
rarely of the peritoneum; and 6, saprsemia, produced by the 
absorption of the products of the decomposing urine. 

Symptoms. — In the acutest forms there is int§jQL8e.pain in the 
perineum and above the pubes, and strangury, t.<f., a continual 
desire to void urine, which is p assed drop_by drop in a spasmodic 
manner ; whilst there is high fever, rapidly running into a 
typhoid type. In the less acute or moi*e common forms micturi- 
tion is still very frequent, with increased pain^ as soon as a little 
urine has collected in the bladder, in consequence of the 8tj*etching 
of the inflamed mucous membrane. The urine is scanty, high- 
coloured, often blood-stained, and mixed with mucus and pus. 
The fever, though generally high, is less marked than in the 
acuter cases, and may be of a mere transitory character. 

Treatment, — The cause, if possible, should be removed. Thus, 
if there are fragments of calculus in the bladder, they should at 
once be extracted by the large evacuating catheter, any that can- 
not he got away being crushed ; or perhaps better, the bladder may 
be opened by a median incision in the perineum and thoroughly 
washed out. If a catheter has been tied in, it should at once be 
withdrawn. Hot sitz- baths should be given night and morning, 
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leeches applied to the perineum, suppositories of morphia (gr. i) 
placed in the rectum, and salicylate of soda (grs. x.), salol (grs. x.), 
urotro^ine (grs. v.), hyoscyamus and, if the urine be acid, alkalies, 
aclministered to relieve strangury. All stimulants should be 
avoided, the diet restricted to milk, and the bladder washed out 
with hot water, or when the urine is decomposed, with a weak 
antiseptic lotion as boric acid^ salol^ <fec. If washing out increases 
the irritation, the bladder in severe cases should be drained by 
an incision in the perineum. 

Chronic cystitis is much more frequent than the acute variety, 
and in its mildest form is known as catarrh of the bladder. 
Causes. — It may be a sequel to an acute attack ; or it may be 
chronic from the commencement, and may then be due to a stone 
or other foreign body or a growth in the bladder, obstruction to 
the urinary outflow, as from_ an enlarged prostate or stricture of 
the urethra, the extension of gonorrhoea, paralysis, over-distension 
or atony of the bladder, or the spread of inflammation from the 
neighbouring organs. It is cominon after fracture of the spine 
involving "the cord. Like the acute, it may be set up by a septic 
instrument. 

Pathology, — The mucous membrane js thickened, velvety 
mottled_with_ patches of a dark- slate or red colour, and may be 
covered with muco-pus and sometimes with a deposit of phosphates, 
or it may even, in places, be destroyed by ulceration. The 
muscular coat, where there has been obstruction to the outflow, 
becomes thickened and fasciculated, the hypertrophied fibres 
giving the interior of the bladder a columnar and rugose appear- 
ance. In places the mucous membrane may protrude between 
the fasciculi of the muscular coat, forming sacculi, in which 
state urine may accumulate, and in which calculi may form or 
become lodged. If the cystitis is allowed to continue, the kidneys 
become affected (pyelo-nephritis). 

The symptoms are similar to those of acute cystitis, but are much 
milder in intensity. Thus, there is increased frequency of micturi- 
tion, the patient, perhaps, having to make water every hour or 
half-hour, the desire to do so being generally so urgent that he 
is unable to control it. This, as in the acute variety, is due 
to the stretching of the inflamed mucous membrane as soon as a 
few ounces of urine collect. The pain usually ceases immediately 
the bladder is relieved. The urine is characteristic ; it generally 
contains large quantities of ropy mucus, pus, and phosphates of 
lime, which form, on standing, a thick deposit at the bottom of the 
containing vessel. It is ofte n alkaline, and sometimes highly 
ammoniacal and oflensive from tfie decomposition of the urea into 
carbonate ^f_ammonia. This decomposition is brought about by 
fermentation, probably set up by the presence of micro-organisms 
{Micrococcus wrece) that have gained admission either by the use 
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of a contaminated catheter, or bj making their way along the 
stringy mucus that may hang about the urethra. 

Treatment. — As in the acute form the cause, as stricture, stone, 
(fee., must first be removed, as where this is impracticable the treat- 
ment at best can only be palliative. The diet should be unstimu- 
lating, and alcohol in any form, as a rule, forbidden. A purely 
milk diet is at times most successful. Internally, such medicines 
as buchu, uva ursi, bajsam of copaiva, salol and chlorate of potash 
should be given where thick ropy mucus is passed with the unne ; 
and benzoic acid, which in its passage through the system is con- 
verted into hippuric acid, may be tried when the urine is alkaline. 
Locally, the bladder should be washed out twice a day with some 
antiseptic solution, as of boric acid (gr. xx. to Jj.), nitric acid, 
corrosive sublimate (1 in 2,000), quinine (gr. ii. to Jj.), &c. The 
best results are sometimes obtained from water as hot as can be 
borne. Great care should be taken that all instruments are 
rendered thoroughly aseptic before use. In severe cases, where 
other means have failed, the bladder should be placed at rest by 
perineal cystotomy and subsequent drainage for some weeks. 

Irritability of the bladder, by which is meant a too frequent 
passing of water, is often spoken of as a disease ; but is no more so 
than is pain, since it is only a symptom either of disease of the 
urinary organs, or of some general state of the system, as hysteria, 
Bright*8 disease, &c. The cause should be sought and treated. 

Inversion of the bladder can only occur in the female, and is 
very rare. 

Atony and paralysis of the bladder. Both these terms are 
applied to a want of sufficient contractile power in the muscular 
coat to expel the contents of the bladder ; but in atony the want of 
power is the result of loss of tone in the muscular fibres, while 
paralysis is due to the failure of nervous influence. Both con- 
ditions must be distinguished from the mere inability of the 
bladder to empty itself on account of obstruction to its outlet. 
(See Retention.) 

Atony may be due to — 1. Simple over-distension, consequent 
upon the patient having voluntarily or compulsorily held his urine 
for too long a period, whereby the muscular fibres are over- 
stretched and unable to recover themselves. 2. It may be the 
result of gradual distension owing to enlarged prostate or stricture. 
In consequence of the obstruction, the bladder does not empty 
itself, but some urine remains after every act of micturition ; the 
amount retained gradually increases, the bladder becomes dis- 
tended, and its fibres, if the patient is old, become stretched, and 
lose their tone instead of becoming hypertrophied as would happen 
in a young and healthy person. 3. Again, atony may be due to 
cystitis, owing to the inflammation having spread to the muscular 
coat, which then undergoes fibroid or fatty changes. 
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Symptoms, — The patient complains of inability to hold his urine, 
or that it constantly dribbles away, or that he has to pass it very 
frequently. The involuntary flow occurs at first during sleep ; 
afterwards on any exertion causing contraction of the abdominal 
muscles. These symptoms, although often improperly spoken of 
as incontinence, are really those of retention, the bladder being 
fully distended, but unable to empty itself, and the excess flowing 
involuntarily away. 

The treatment consists in passing a catheter at regular intervals 
and as often as may be necessary to completely empty the bladder ; 
whilst, in the meantime, the condition leading to the atony must 
be treated by appropriate means. Thus, if the result of over- 
distension, strychnine and galvanism or ergot (ext. ergot liq. 5js. 
to 5j.) may be tried; if the result of gradual distension from 
enlarged prostate or stricture, these conditions must be treated in 
the way mentioned under their respective heads. In both paralysis 
and atony, cystitis, dilatation of the ureters, pyelitis, and disorgani- 
zation of the kidney rapidly ensue if the cause of the bladder 
trouble cannot be relieved. 

True paralysis of the bladder is nearly always the result of 
disease or injury of the brain or spinal cord, and is not met with 
except in general paralysis. The bladder being paralysed cannot 
empty itself, and becomes distended as in atony ; and when it can 
hold no more, the excess overflows through the sphincter, which is 
also paralysed. RejUx paralysis, however, often occurs after an 
injury or surgical operation, especially that for haemorrhoids. 
The local treatment consists in the regular passage of a catheter 
two or three times daily. 

Tubercle of the bladder is rare. It may be primary or 
secondary to tubercle in other parts of the genito-urinary tract, 
especially the testicle and prostate. It is most often met with in 
bo J 8 and young adult males. The tubercle which is deposited in 
the submucous tissue soon caseates, leading to small multiple 
circular ulcers with undermined edges. There is pain, hsemorrhage, 
irritability of the bladder and other signs of chronic cystitis ; but 
the diagnosis will depend on the exclusion of other diseases such as 
stone, tumours, tlcc, and the presence of tubercle in other organs, 
and of the tubercle bacillus in the urine. With the cystoscope the 
ulcers may be seen. Treatm^ent. — The general constitutional 
remedies for tubercle should be employed ; together with such 
local remedies as are indicated for cystitis, and for the assuaging 
of the pain. Iodoform emulsion may be injected into the bladder. 
These failing to relieve, suprapubic cystotomy may be done and 
the bladder washed out, and such caseous masses of tubercle as 
permit of it scraped away. 

Vesico-intestinal fistula may be known by the occasional 
passage of fsecal matter and gas by the urethra, and is usually a 
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source of great discomfort. It commonly depends on inflammatory 
or other form of ulceration of the intestine involving the bladder, 
but may be due to malignant disease. Treatment, — When the 
fistula is thought to be low down in the intestine the abdomen may 
be explored, and the colon above the fistula united to the abdominsd 
wall and then opened. 

The tiunours that mav be met with in the bladder are : — 1. Th^ 



FlO. 405. — Myxomatous polypi uf tlie biaUder iruiu a chiiU two yean old. The 
bladder has been everted and is almost completely occupied by partly seagile, 
partly stalked, transparent myxomatous polypi. Bristles are passed into the 
ureters which are dilated and thickened. The kidneys are hydronephrotic 
(St. Bartholomew's Hospital Museum, No. 2147ai.) 

fibrous. 2. The myxomatous. 3. The villous or papillomatous, 
4. The malignant. The fibrous and viyxomatous spring from the 
submucous coat, and protruding the mucous membrane in front of 
them assume a polypoid or warty shape (Fig. 405). They are very 
rare. The villous or pajnllomatous spring from the mucous mem- 
brane and appear as soft, flocculent growths resembling the villi 
of the chorion. They may be single, as in Fig. 406, or multiple, 
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studding the greater part of the bladder. They are the most 
common of the innocent growths. The malignant either spring 
from the mucous or the submucous coat, and may form a large 
mass nearly filling the bladder, or assume a villous appearance, or 
merely infiltrate the walls. They have either a carcinomatous or 
sarcomatous structure. 

The symptoms common to all are those of a foreign body in the 
bladder, with hsematuria and absence on sounding of stone. In 
the fibrotis and myxomaUms there are signs of obstruction to the 
urinary outlet, pain and increased micturition, but little or no 
haematuria, and the tumour may sometimes be felt with the sound. 
In the villous (Fig. 406) there is at first intermittent but later 



Fio. 406. — Villous tumonr of the bladder. (St. Bartholomew's Hospital 
Museum.) 

more or less continuous hsemmorrhage without any other cause 
being discoverable to account for it. The blood is of a bright red 
colour. There may be considerable irritability of the bladder, but 
there is seldom any marked obstruction to the urinary outflow. 
Shreds of the growth may come away spontaneously or in the eye 
of the catheter. In the malignant there are usually sudden attacks 
of severe haemorrhage from time to time ; and a growth may be 
felt by the sound, or by the finger in the rectum, or by palpation 
above the pubes There are commonly, moreover, other signs of 
malignancy, such as rapid growth of the tumour, cachexia, idcera- 
tion into the rectum, enlargement of the lumbar glands, and 
dissemination in internal organs. Obstruction to the urinary outlet 
may occur. Tumours of the bladder, however, especially the villous, 
are often difficult to diagnose ; some aid, it is true, may be gained 
by the cystoscope, but a diagnosis cannot always be made without 
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a digital exploration of the bladder, which should be underti^en 
where symptoms such as the above are persistent unless thej 
point to a malignant growth. If the urine contains much blood 
the patient should be kept at rest in bed before using the cystoscope 
till the hsemorrhage has ceased and fluid returns clear. 

Treatment — The removal of the tumour, except it is malignant, 
should generally be attempted. In the female the urethra may be 
dilated for this purpose. In the male the incision into the bladder 
should be made above the pubes, and the site of the tiunour 
lighted up bypassing a large silvered-glass vaginal speculum into the 
bladder so that the tumour may lie included in its lumen. If 
more light is required a small electric lamp on a slender handle 
can be passed down the speculum. The growth may then be 
removed by the cold wire or galvano-cautery loop, or by forceps, 
or be burned off with the actual or galvano-cautery. If a villous 
tumour is simply torn off by forceps, severe haemorrhage, which 
may prove uncontrollable and end fatally, may ensue. Tumours 
infiltrating the anterior wall, if not too large, may be removed by 
raising the peritoneum, excising the growth with the infiltrated 
wall, and uniting the edges of the wound with sutures. Wheu 
removal is contra-indicated, relief, where there is obstruction to 
the urinary outlet, may be obtained by suprapubic puncture ; 
hemorrhage should be restrained by astringents; and pain assuaged 
by opium. 

Foreign bodies in bladder (see Injuries of the Bladder, 
pages 437, 439). 

Stone in the bladder may occur at any age, but is said to be 
most fretjucnt between the ages of fifty and seventy ; next, between 
the ages of two and six ; whilst, between the ages of twenty-six 
and thirty-six it is rare. It may occur in both males and females, 
but is decidedly more common in the former. It is most frequently 
met with in the children of the poor and in old men of the upper 
classes, with more or less enlargement of the prostate and of gouty 
habit. 

The causes are not altogether known, but (1) residence in certain 
districts or countries, as around Norwich and in the North-West 
Provinces of India, and (2) derangements of digestion leading to an 
excess of urates in the urine as from (a) improper feeding or poor 
living, as evidenced by the frequency of stone in the children of the 
poor, (/>) the abuse of alcohol especially in the form of malt liquor, 
(c) excess of nitrogenous food, {d) want of sufficient exercise, <fec,, 
are regarded as predisposing causes. Retention of urine from*^ 
prostatic enlargement, the small size of the urinary passages in 
male children, and the presence of a foreign body in the bladder 
are exciting causes. The causes of oxaluria and of cystinuria and 
the consequent formation of the oxalate of lime and the cystine 
calculus are quite unknown. In a few cases a nucleus has been 
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formed for a calculus by a piece of necrosed bone which has reached 
the bladder from a fractured pelvis or carious spine. 

Varieties. — The three most common varieties of calculi met with 
in the bladder are the uric acid, the oxalate of lime, and the phos- 
phatic. They may occur almost pure or they may be mixed. 
According to Sir Henry Thompson the uric acid and urates form 
one half of the number met with ; the phosphatic one quarter ; the 
mixed one quarter ; and the oxalates only three per cent, of the 
whole. The uric acid and the oxalate of lime are generally formed 
on a nucleus of one of these substances which has descended from 
the kidney. The phosphatic is formed in the bladder itself, either 
on a nucleus of phosphates deposited on some inspissated mucus or 
a foreign body, or on one of the other forms of stone which has 
descended from the kidney and which sooner or later acts as a 
foreign body. The oxalate of lime is the most slow of formation 
and is consequently the hardest and most compact. The phosphatic 
forms very rapidly, is soft and friable, and often of very large size. 
Sometimes alternate layers of uric acid, oxalate of lime, and phos- 
phates occur in the same stone {cUtemating calculus), a condition 
probably due to varying states of the patient's health, eftects of 
medicines, bladder irritation, &c. A description of the various forms 
of calculi is given in the section on Urinary Calculi (page 791). 

The character of the stone may to some extent be guessed at by 
the state of the urine. Thus if the urine is acid it will probably 
be either oxalate of lime or uric acid ; if alkaline, phosphatic. 
Calculi vary in size from that of a hemp-seed to a large mass 
weighing many ounces ; but large stones, at the present day, in 
consequence of improved diagnosis, and the diminished dread a 
patient has of an operation, are the exception. They generally 
occur singly, but there may be two, or even more ; they are then 
usually facetted from rubbing against one another. 

Spontaneous fracture sometimes happens, and has been attributed 
— 1, to the swelling or chemical alteration of the cementing 
material with which the particles of the calculus are held together ; 
2, to two stones coming into collision ; 3, to the compression of 
the calculi by the hypertrophied muscular coat of the bladder. 

The calculus is usually free just behind the prostate, but it may 
be in the upper fundus behind the pubes, or in one of the sacculi 
so often found in long-standing disease of the bladder (encysted). 
Calculous matter may sometimes be deposited upon growths in the 
bladder or upon the ulcerated mucous membrane. 

The terminations of stone. — If neglected, cystitis is set up, and 
inflammation may spread up the ureters to the kidneys, leading to 
the changes described under Surgical Diseases of the Kidneys. In 
consequence, moreover, of the obstruction of the urinary outlet, 
the bladder may become hypertrophied, and the ureters and 
kidneys dilated in the way described under Stricture. 

3f2 
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Symptoms. — The three chief symptoms are — 1. Pain, generally 
referred to the end of the penis, and worse after micturition on 
account of the stone then falling on the sensitive trigone and the 
walls of the bladder contracting upon it. 2. Frequent micturition ; 
and, 3. A little blood in the urine. These symptoms ai'e increased 
on exercise, especially riding, and after the jolting of a railway 
journey, «kc., and are least marked at night when the patient is at 
rest. Other symptoms that may be present are the passage of 
gravel ; sudden stoppage of the stream during micturition ; the 
presence of muco-pus in the urine owing to cystitis ; piles in adults 
and prolapse of the rectum in children, due to straining ; and 
elongation of the prepuce in boys caused by the constant pulling 
to relieve pain after micturition. Stone in the bladder may be 
simulated by cystitis, an enlarged prostate, a long or adherent 
prepuce, a narrow meatus, a growth in the bladder, calculous or 
other disease of the kidney, a peculiar choreic condition of the 
bladder (the stammering bladder, as it was called by Sir James 
Paget), tubercle of the bladder, and ascarides in the rectum. An 
accurate diaguosis, however, can be made only by sounding the 
bladder ; though in boys the stone may be felt by the finger in 



Fig. 407. — Ordinary sound. 

the rectum whilst pressure is made with the other hand above the 
pubes. 

Sounding the bladder, — The ordinary sound (Fig. 407) is a solid 
steel instrument with a short bulbous beak. Thompson's sound is 
hollow to allow some of the urine to be drawn off if desired, and 
has a handle like that of his lithotrite, to facilitate the necessary 
movements in the bladder. Having warmed the sound and 
lubricated it with glycerine, pass it like a catheter, letting it glide 
into the bladder by its own weight without using any force. When 
the sound is in, gently push it onwards to examine the posterior 
part of the bladder. Then turn the beak alternately to either 
side; and depress the handle between the patient^s thighs to 
search the upper fundus. Then turn the beak downwards to 
examine the base or lower fundus. If the stone is not detected, 
let out a little of the urine, or change the patient's position, or 
raise his pelvis and try agtuu. 'J'he stone may not be felt, because 
it is of so small a size, or has become encysted, or entangled in a 
fold of mucous membrane. A guarded opinion, therefore, should 
be given, and a further examination made another day. A stone 
may be known to be present by the peculiar ring which is both 
felt and heard on striking it. This ring is quite imlike the 
sensation given to the sound by its coming into contact with 
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phosphatic deposits on a roughened or fasciculated bladder, or with 
a growth, or with one of the pelvic bones. Having discovered a 
stone, the next care should be to determine approximately — 1, its 
probable size and composition ; 2, whether it is free or encysted ; 
3, whether there is one stone or more ; and, 4, the condition of 
the bladder and urethra. 1. The nze of the stone can be roughly 
estimated by the amount of resistance offered on pushing it before 
the sound or by passing the sound over it, and by feeling it 
through the rectum with the other hand pressing on the hypo- 
gastrium. Its exact size can only be ascertained by seizing it 
with the lithotrite, the distance the blades are then apart being 
indicated by the scale on the handle. The composition of the stone 
may be approximately arrived at by (a) the character of the ring 
on striking it — the clearer the ring the harder the stone, (6) the 
condition of the surface, which is rough in the oxalate of lime and 
smooth in the phosphatic, (c) the reaction of the urine, and (d)y 
the general health of the patient. 2. A stone f when encysted, is 
always felt at the same spot in the bladder, and when seized with 
the lithotrite cannot be moved. The sound cannot be passed all 
round it. There is no blood present, and the symptoms are 
usually less severe, and are not increased by exercise. 3. The 
presence of a second stone can only be determined with certainty by 
seizing one stone with the lithotrite, and then striking the other. 
Treatment. — The stone may be removed by crushing (litltotrity), 
or cutting (lithotomy). In adults, lithotrity, with but few excep- 
tions, should be the rule. In children, up to twelve or fourteen 
years of age, lithotomy has hitherto been the recognized operation ; 
but I believe that when the brilliant results obtained by Colonel 
Keegan and others come to be better known, that even in very 
young children, lithotrity, as in adults, will also be the rule, 
lithotomy the exception. I have myself crushed six or seven 
stones in young male children, some as young as three years, and 
successful cases are now being frequently reported. In adults, 
lithotomy should be practised in place of lithotrity, 1, when the 
stone is very large and hard ; 2, when the urethra is the seat of 
intractable stricture ; 3, when the stone is encysted ; and, 4, when 
the bladder is sacculated. A large stone, if soft, should be crushed ; 
and a hard stone, if not too large, is no bar to the operation. 
Colonel Keegan has crushed a uric acid stone, the fragments of 
which weighed two ounces and three quarters, and an oxalate of 
lime which weighed one ounce and three drachms. And in a boy, 
aged thirteen, I crushed and successfully removed a very hard stone 
weighing only a few grains less than an ounce. Hard stones, how- 
ever, weighing above an ounce, and especially in boys, had better 
be removed by cutting, unless the sui'geon is experienced in litho- 
trity. Cystitis and kidney disease render the prognosis of both 
operations unfavourable ; but in these aflfections it does not appear 
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that crushing, with complete removal of the fragments, is attended 
with more risk than is lithotomy. A large prostate renders litho- 
trity difficult no doubt, but does not, as a rule, contra-indicate it. 
Stricture of the urethra is only an impediment to lithotrity when 
the stricture cannot be dilated. The conditions, however, most 
favourable for success in lithotrity are, as well expressed by Sir 
Henry Thompson, *a capacious urethra, a bladder capable of 
retaining three or four ounces of urine, absence of ordinary signs 
of renal disease, and fair general health.' 

Lithotrity, Litholapaxy, or Bigelow's operation consists 
in crushing the stone in the bladder,^ and removing the whole of the 
fragments through a large evacuating catheter. Formerly, it was 
taught that the presence of the lithotrite in the bladder for more 
than a few minutes at a time was productive of great irritation, and 
it was consequently advised that the crushing of the stone should 
be extended over several sittings of only a few minutes each, and 
the fragments allowed to be passed by the natural efforts of the 
patient. To the late Professor Bigelow is undoubtedly due the 
credit of having enunciated the principle that the bladder is not so 




Fio. 408.— Thompson*^ lithotrite. 

intolerant of instruments, as was formerly supposed, and that it 
was to the presence of the fragments, rather than to the lithotrite, 
that the irritation, cystitis, etc., so common after the old method, 
should be ascribed. 

The operation. — The patient, having been prepared for the opera- 
tion by careful attention to the general health, rest, and such local 
means for allaying chronic cystitis as are pointed out under that 
head, should be placed under an anaesthetic, with the pelvis raised 
a few inches, the thighs slightly apart, the knees supported on a 
pillow, and the body and legs well wrapped up in blankets to avoid 
a chill. The rectum should be emptied by a purge the day before, 
and by an enema on the morning of the operation. A few ounces 
of urine in the bladder is desirable. If necessary, incise the meatus 
(a stricture, if present, should have previously been dilated), warm 
and oil the lithotrite (Fig. 408), and pass it with all gentleness, 
letting it glide by its own weight through the spongy and mem- 
braneous portion of the urethra, and do not depress the handle 
till the blades have reached the prostate. Then bring the shaft 
to an angle of 35 degrees with the horizon, and it will glide 
through the prostatic urethra, over the trigone of the bladder, and 
may possibly be felt to graze the stone. The blades now rest in 
the lower part of the bladder and point upwards (Fig. 409). 
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Hold the handle tightly with the left hand, and, without moving 
the instrument, open the male blade by drawing out the wheel- 
shaped end with the right hand. Pause a few seconds to allow 
the currents set up in the urine by this movement to subside. 
Then gently press in the male blade, and the stone will probably 
be caught. If so, continue the pressure on the wheel to retain 
the stone between the blades, whilst the button is moved by the 
thumb to convert the sliding into the screw movement. Rotate 
the instrument slightly to make sure that the mucous membrane 
is not caught by the blades ; slightly depress the handle to raise 
the blades from the wall of the bladder, and screw home. The 
stone will probably be felt to crack and break into fragments. If 
the stone cannot be seized in this way, systematically explore the 



Fid. 409. — Lithotrite in situ. (Listen's Surgery.) 

bladder thus : — Open the blades and rotate 45 degrees ; pause 
and close. Do this first to the right, then to the left. Then raise 
the blades slightly by depressing the handle ; rotate alternately 
to right and left 90 degrees ; further raise the blades and rotate 
135 degrees. Finally, reverse the blades by rotating half a circle. 
In this way the stone will probably be found. In these mana^uvres 
the blades should be opened before rotating them in order that 
the stone may not be displaced by the male blade, and, after 
rotating, a pause should be made before closing them to allow the 
currents to subside. Having crushed the stone and larger 
fragments, withdraw the lithotrite, first screwing tight home to 
ensure complete closure of the blades in order to prevent lacera- 
tion of the urethra. Next introduce a large evacuating catheter 
(No. 16, or larger); let all the urine escape and inject two or 
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three ounces of warm water. Attach the aspirator, previously 
filled with water at a temperature of 98 degrees, and compress 
the india-rubber bulb, driving some of the water into the bladder. 
Let the bulb expand and the outward current will bring away some 
of the fragments and ddbris which will fall into the receiver and 
be prevented from running into the bladder by the trap (see 
Fig. 410) on again compressing the bulb. Continue compressing 
and relaxing till fragments cease to come away. Then if any are 
felt by the evacuating catheter, re-introduce the lithotrite, or a 
smaller one, and crush again and aspirate as before, repeating this 
till all the fragments are removed. The operation frequently lasts 
for an hour to an hour and a half or longer. 

After-treatment, —Opium, if no serious kidney disease is present, 
may be given ; and hot hip-baths if there is much pain. If there 
is retention the catheter should be used at regular times, or tied in 
if its passage causes much irritation and pain. Complete rest in 
bed for a few days or longer should be enjoined. If cystitis follows 

the operation. Sir Henry Thompson 
strongly recommends a weak injec- 
tion of silver nitrate (gr. i. to f 5 i). 
As a rule, however, no after-treat- 
ment is required, even in young boys. 
Indeed in several cases the child has 
been up and playing about the ward 
^_^^^_^_ the day after the operation. 

w inn rm- ^ , T , Aftercompltcattons. — 1, Rigors and 
Fig. 410.— Thompson's improved /••^ofi.. c - o 

evacuator and trap. ^^^er, 2, retention of unne, 3, acute 

cystitis, 4, prostatitis and abscess, 
and 5, orchitis and epididymitis, occasionally occur. More rarely, 
6, haemorrhage, 7, suppression of urine, and 8, phlebitis of the 
prostatic plexus of veins, followed by pyaemia. The impaction of 
a fragment of the calculus in the urethra (formerly common when 
the fragments were left in the bladder) cannot occur if the bladder 
has been thoroughly evacuated. 

Causes of death. — Death may occur from 1. Acute nephritis ; 
2. Pyelitis ; 3. Cystitis ; 4. Perforation or rupture of the bladder ; 
5. Peritonitis; 6. Sapraemia or pyicmia; or 7. Exhaustion. But a 
fatal termination is rare except when there is some chronic kidney 
disease. 

Iiithotomy, or * cutting for the stone,' may be performed through 
the perineum or above the pubes. Perineal lithotomy may be done 
in many ways ; the lateral, as usually performed, and the median 
will only be described. 

Lateral lithotomy. — The patient should be prepared by rest in 
bed for a few days, and the rectum cleared by a mild purgative the 
day before, and by an enema on the morning of the operation. The 
bladder should contain five or six ounces of urine, or if the patient 




Digitized by 



Google 



LATERAL LITHOTOMY. 809 

is unable to retain so much, an equal quantity of warm water 
should be injected. Aneesthetize the patient, introduce a full- 
sized staff with a groove on the left side into the bladder, and 
try to strike the stone. If the stone is not felt, withdraw the staff 
and pass a sound. If still unsuccessful, send the patient back to 
bed as the stone may have been passed per urethram or become 
encysted. If felt by the sound, re-introduce the staff, but do not 



Fio. 411.— Lithotomy knife. 

operate until the staff itself strikes the stone, that you may be sure 
that the staff has passed into the bladder, and not into a false 
passage. It is the rule to ask an assistant to strike the stone also. 
Next, place the patient in the lithotomy position, t.c, with the soles 
of the feet seciu*ed in the palms of the hands by the lithotomy 
shackles, and bring his nates well over the end of the table. 
Entrust the staff to an assistant, who should hold it perpendicularly 
with its concavity hooked well up under the pubes and exactly in 



Fio. 412. — Parts cut in lateral lithotomy. (Fergusson's Surgery.) 

the middle line. Seat yourself in front of the patient, and having 
introduced the left forefinger into the rectum to make sure that it 
is empty, and to induce it to contitict, enter the knife (Fig. 411), 
which should be held horizontally, a little to the left of the middle 
line, and about an inch and a quarter in front of the verge of the 
anus, and carry the incision downwards and to the left to a point 
one-third nearer to the tuberosity of the ischium than to the margin 
of the anus. Pass the left forefinger into the upper angle of the 
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wound and feel for the staff; divide with the knife the superimposed 
tissues ; insert the finger-nail into the groove in the staff, the back 
of the finger being to the patient's left ; and, guided by the nail, 
press the point of the knife into the groove just in front of the 
membraneous portion of the urethra (Fig. 412). Now run the 
knife, with the point pressed firmly in the groove, onwards into 
the bladder, keeping its blade well lateralized, i.^., directed down- 
wards and to the left Take care not to depress the handle too 
much for fear of cutting the prostate too widely, nor to hold it too 
horizontal lest the point slip out of the groove and penetrate the 
tissues between the bladder and the rectum. Having entered the 
bladder, slightiy enlarge the wound in 
the prostate in withdrawing the knife, 
and pass the left forefinger, which is in 
the wound, onwards along the staff into 
the bladder. If the stone is felt by the 
finger ask the assistant to withdraw the 
staff. Take the forceps in the right 
hand, pass them along the left forefinger 
towards the bladder, and, on withdrawing 
the finger, open the blades, and the stone 
will probably be driven by the gush of 
urine between them. Having assured 
yourself that the stone is grasped by the 
forceps in its smallest diameter, extract 
it by making traction downwards and 
backwards in the axis of the pelvic outlet. 
Re-introduce the finger into the bladder 
to ascertain whether there may not be 
another stone, and if in doubt use the 
searcher. Inject two or three syringefuls 
of cold water into the bladder ; dust the 
wound with iodoform ; apply no dressings ; 
tie the legs together if the patient is a child, and send him back 
to bed as quickly as possible. If there is heemorrhage, tie any 
bleeding point which is seen, or if the blood comes from the deep 
part of the wound, introduce the petticoated tube (Fig. 413), 
assuring yourself that the end is in the bladder by injecting water 
and passing a probe through it. Then plug firmly round with 
strips of lint between the petticoat and the tube. The petticoated 
tube should not be used imless absolutely necessary. 

At Guy's Hospital lateral lithotomy is performed on a straight 
staff, by the operation known as Key's. A good description of the 
method will be found in Bryant's Surgery. 

The structures divuled in the operation are : — 1, the skin ; 2, the 
superficial and deep fascia ; 3, a few branches of the external 
hsemorrhoidal vessels and nerves ; 4, the transversus perinei muscle, 




Fio. 413.— Petticoated tube. 
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vessels and nerve ; 5, a few fibres of the accelerator urina) and 
levator ani muscles ; 6, the compressor urethree muscle ; 7, the 
membraneous portion of the urethra ; and 8, the prostate. 

The dangers of the operation are : — A. Before the point of the knife 
has entered the groove in the staff — 1, wounding the rectum, either 
from cutting too perpendicularly, or from not having had it cleared 
out by an enema ; 2, wounding the artery of the bulb in conse- 
quence of beginning the incision too high, or directing the point of 
the knife subsequently too much upwards; and 3, missing the 
groove in the staff. B. On entering the bladder — 1, letting the 
point of the knife slip out of the groove in the staff and enter the 
cellular tissue between the bladder and rectum; 2, cutting the 
pubic artery from holding the knife too much lateralized ; 3, sending 
the point of the knife through the posterior wall of the bladder ; 

4, cutting the prostate too widely, and dividing its capsule, whereby 
the unne may be extravasated into the cellular tissue of the pelvis ; 

5, wounding the prostatic plexus of veins ; 6, tearing the urethra 
across, and so pushing the bladder off the end of the staff, whilst 
trying to pass the finger into the bladder (this accident is due to 
not making the opening into the urethra large enough, and is most 
common in children in whom the tissues are readily lacerable) ; 
7, making too small an incision in the prostate so that the parts 
are bruised or torn in removing the stone, and inflammation is set 
up ; 8, seizing the walls of the bladder by the forceps. These 
dangers maybe best avoided by observing the follotcing rules — 1, feel 
the stone with the staff before you begin the operation ; 2, see that 
the rectum is empty, and make it contract by introducing the finger; 
3, make the external incision free ; 4, feel both edges of the groove 
in the staff with the finger, and place the point of the knife between 
them ; 5, keep the point of the knife well pressed into the groove 
of the staff; 6, take care that the finger is pushed into the bladder 
in contact with the naked staff ; 7, do not remove the staff till the 
finger touches the stone. 

The difficulties of the operation. — In adults the chief diflBculty is 
to extract the stone ; in children to get the finger into the bladder. 
A. The difficulty in entering the bladder depends chiefly on — 1, uot 
making the opening into the urethra free enough, and so pushing 
the finger between the bladder and the rectum ; 2, a deep perineum 
so that the finger cannot reach the bladder ; in such case a blunt 
gorget must be substituted for the finger. B. The diffictdties in 
extracting the sione are — 1, the stone may be too large ; 2, it may 
get behind the prostate ; 3, it may be lodged in a pouch in the 
upper fundus ; 4, it may be encysted ; 5, it may break or crumble 
up ; 6, it may be so small that it slips fh)m between the blades of 
the forceps ; 7, there may be an enlargement of, or tumour in, the 
prostate, whereby the urethra is greatly lengthened ; 8, there may 
be some rickety or other deformity of the pelvic bones. When the 
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stone is behind the prostate, curved forceps, with the blades 
turned down, must be used ; when the stone is above the pubes, 
the blades must be turned upwards, the handle depressed, and the 
stone pressed down by the hand above the pubes. When too 
small to be seized, the scoop must be substituted for the forceps. 
If the stone breaks, the fragments must be removed by aid of the 
scoop and syringe. If encysted, it may be scratched out with the 
finger-nail, or freed with a probe-point^ bistoury. If too large to 
be extracted, the wound should first be slightly enlarged ; or, this 
being insufficient, three expedients remain — 1, to make an incision 
in the opposite side of the prostate ; 2, to crush the stone ; 3, to do 
the suprapubic operation. The first of these is probably the best. 
To overcome the difficulty of an enlarged prostate, the blunt 
gorget must be used and the forceps slid along it. A fibrous 
tumour in the prostate may be previously shelled out Where the 
pelvic outlet is too small to allow of extraction, suprapubic 
lithotomy must be done. 

Causes of death after lithotomy, — 1. Diffuse septic inflammation 
of the cellular tissue of the pelvis due either to infiltration of the 
urine from too free cutting, or to bruising of the parts in extract- 
ing a large stone through a small incision ; 2, peritonitis due to 
the spread of the inflammation to the peritoneum, or to a wound 
of the back of the bladder ; 3, shock from too prolonged an opera- 
tion ; 4, exhaustion from primary or secondary haemorrhage ; 5, 
blood-poisoning, due to the absorption of the products of putre- 
faction (saprwmia), or to septic phlebitis of the prostatic plexus of 
veins and pyeemia ; 6, cystitis ; and 7, suppression of urine. The 
state of the kidneys is of the most serious import. Where these 
are healthy, as in children, lateral lithotomy is one of the most 
successful operations in surgery; but in adults, in whom grave 
kidney mischief often exists, it is liable to be followed by one or 
more of the above complications, especially diffuse pelvic inflam- 
mation. Thus, in boys, when death occurs it is generally the 
result of some one of the accidents liable to occur during the 
operation ; in adults the cause is usually dependent primarily on 
kidney mischief. 

The after-treatment is very simple, and consists in little more 
than keeping the patient clean, and in regulating the secretions 
and diet. Adults may be placed on a mattress, with a hole opposite 
the perineum, for the purpose of letting the urine drain through. 
During the first few hours it is essential to see that the wound is 
free. Should the urine not escape from it, it is probably plugged 
with a clot of blood ; the finger must then be passed into the 
wound, or if a tube has been introduced, this must be cleared by a 
probe or feather, or by syringing. From the third to the fifth day, 
in consequence of inflammatory swelling, more or less of the urine 
is passed by the urethra, but as this swelling subsides, the greater 
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part may again pass by the wound ; more, however, is gradually 
passed by the natural way and less by the wound, as the latter 
slowly heals. Should secondary hsemorrhage occur, the wound 
must be plugged ; or if this fails to arrest it, perchloride of iron 
or the actual cautery must be used. For the treatment of the other 
complications see Cellulitis, Peritonitis^ dx. 

Median lithotomy. — Pass a staff, grooved on its convexity, 
into the bladder, and, with the left forefinger in the rectum, feel 
for the apex of the prostate. Make an incision with a straight 
bistoury, with its back towards the rectum, in the median line of 
the perineum, beginning about half an inch in front of the anus. 
Insert the point of the knife into the groove of the staff just in front 
of the prostate, notching the apex, and cut a little upwards, open- 
ing the membraneous portion of the urethra. Withdraw the knife, 
slightly enlarging the external incision upwards if necessary, and 
pass a long bulbous probe along the groove of the staff into the 
bladder. Withdraw the staff, and gently work the fore6nger into 
the bladder along the probe, thus dilating the prostate. Extract the 
stone in the usual way. The operation is suitable — 1. For small 
stones or foreign bodies ; 2. When it is important that there should 
be little loss of blood ; 3. For the removal of small growths ; and 
4. For exploring the bladder in doubtful cases of disease. All the 
cutting is done entirely in the median line where no vessels exist ; 
the deeper parts of the wound are merely dilated, not cut Median 
lithotomy may be combined with lithotrity through the wound 
{peryneal lithotrity), a straight lithotrite being then used. 

Suprapubic lithotomy consists in opening the bladder between 
the pubes and the peritoneal fold. It is the method that should be 
employed for the removal of very large stones, encysted stones, and 
for certain forms of tumour in the bladder ; also where there is 
great enlargement of the prostate or intractable stricture of the 
urethra, rickety contraction of the pubic arch, and ankylosis of the 
left hip. It should not be performed where there is severe septic 
cystitis, or the bladder is greatly contracted. The bladder having 
been washed out with warm boracic lotion, pass a Petersen's india- 
rubber bag into the rectum and moderately dilate it with air; 
next slowly and gently distend the bladder with boracic lotion till 
it rises well into the abdomen and appears as a prominent tumour, 
dull to percussion above the pubes. Prevent the escape of the 
lotion by tying a piece of rubber tube round the penis. Make an 
incision in the middle line immediately above the symphysis (Fig. 
349, b), and having divided the tissues forming the linea alba, 
expose the wall of the bladder by gently separating the fatty tissue 
that lies in front of it with the finger or director, avoiding the 
peritoneal fold, and, if possible, the large veins which ramify in 
this situation. The bladder having been fixed by inserting a sharp 
hook into its walls, make an incision into it ; introduce the finger 
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to ascertain the size of the stone ; enlarge the wound, if neoessary, 
by cutting towards the pubes, and extract the stone with the finger 
and scoop, or with the forceps. If the stone is encysted it may be 
removed with the scoop, aided by slightly notching the margins of 
the aperture of the cyst with a hernia knife, or the stone may be 
extruded from the cyst by pressure with the finger in the rectum. 
The wound in the bladder may be left open, and the patient placed 
on his side to ensure an efficient drain and prevent the tissues 
being infiltrated with urine ; or it may, if the bladder and urine are 
healthy, be closed by Lembert's suture, the wound in the abdominal 
wall being also closed, or a strip of gauze inserted in its lower part. 
Some tie in a full-sized catheter, but it is not necessary and is 
perhaps harmful. It is better to draw ofi^ the urine every four 
hours. Some surgeons have found Petersen's bag inefficient or 
have ruptured the rectum in its use ; they therefore advise the 
Trendelenburg position or insert a sponge. 

Caloulus in the female bladder is muchl ess common than 
in the male, a fact in great part due to the shorter and more 
dilatable urethra in women, to the absence of a prostate and con- 
sequent exemption of the female from chronic retention and phois- 
phatic deposits, and perhaps also to the more regular habits of 
women. The symptoms are similar to those in the male, but are 
sometimes apt to be accompanied by incontinence of urine. They 
may, at times, be simulated by vascular growths in the urethra, 
by uterine disease, and by hysteria. 

Treatment, — 1. When the stone is small, rapid dilatation of the 
urethra with the finger or with the three-bladed dilator or dressing 
forceps is the best method of extraction. 2. When of larger size 
(above three-quarters of an inch in children and one inch in adults^ 
lithotrity with removal of the fragments at one sitting should be 
done. 3. When too large for removal by dilatation, and the 
bladder is too contracted to allow of crushing, the suprapubic 
operation is called for. 

Slow dilatation, dilatation with incision {urethral lithotomy)^ and 
incision through the vagina {vaginal lithotomy) are very liable to 
be followed by incontinence of urine, especially in children. 

Inoontinenoe of urine or enuresis. — Involuntary escape of 
urine from the bladder may occur under several conditions. Thus 
— 1 . The urine may dribble away as fast as it enters the bladder, 
in consequence of paralysis of the sphincter vesicae and inability to 
close the urinary outlet {true incontinence), 2. The urine may be 
passed involuntarily during sleep without any organic change in 
the urinary apparatus being discoverable {nocturnal or active incon- 
tinence), 3. The urine may constantly flow away, in consequence 
of the bladder being over-distended and capable of holding no more 
{retention with incontinence^ or false incofUinence), This last con- 
dition, which usually depends on obstruction to the outflow, will 
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be described under Hetention of Urine (p. 842). The importance of 
recognizing that it is of the nature of retention rather than of 
incontinence cannot be too strongly insisted upon. Whenever, 
therefore, an adult patient complains that he is unable to hold 
his water, or that it is continually dribbling away, an over- 
distended bladder should be suspected, the abdomen examined for 
such, and a catheter passed. 

1. True incontinence of urine is very rare. In males^ it may be 
due — (a), to a peculiar form of enlargement of the middle lobe of 
the prostate, whereby the urethra is rendered patent instead of 
being obstructed as is more commonly the case in enlarged pros- 
tate ; (6), to a like patency of the urethra from the impaction of a 
calculus at the neck of the bladder or from a prostatic calculus ; 
(c), to disease or injury of the spinal cord, implicating the lumbar 
enlargement, and inducing the bladder to become so contracted 
and thickened that it cannot hold any urine. In females it may 
be due — (a), to over-dilatation of the urethra, as in extracting a 
calculus from the bladder; (b\ to injury of the parts during 
parturition ; and (c), to vesico- vaginal fistula. The treatment con- 
sists in removing the cause, or if this is impracticable, in rendering 
the patient's condition as comfortable as possible under the 
circumstances by a urinary convenience. 

2. Nocturnal or active incontinence generally occurs in children, 
especially boys, and must be distinguished from the involuntary 
passage of urine which is an occasional symptom of thread-worms, 
calculus, long prepuce, or growth in the bladder. In nocturnal 
incontinence proper, beyond that the child wets his bed, no sign 
of disease of any kind is discoverable. Treatment, — -Tresupposing 
that the absence of thread- worms, calculus, long prepuce, and 
growth in the bladder has been ascertained, the treatment should 
consist in tonics, cold baths, and the administration of belladonna 
in increasing doses till symptoms of belladonna poisoning appear. 
The child should lie on his side, not on his back, and be awakened 
at regular intervals to pass water. I have found the continuous 
galvanic current of service, one pole applied over the urinary 
centre in the lumbar region, the other to the perineum. In 
obstinate cases. Sir Henry Thompson advises the application of a 
solution of silver nitrate (grs. x. to J j.) to the neck of the bladder. 

Heematuria, or bloody urine, is generally a symptom of disease 
or injury of the urinary organs, but may also occur in certain con- 
stitutional conditions, as scurvy, acute rickets, purpura, malaria, 
the hajmorrhagic diathesis, and in some fevers. When blood is 
present in large quantities, the urine is bright red or coffee- or 
porter-coloured ; when in smaller quantities, of various shades of 
brown to which the term ** smoky" is applied. Blood may be 
simulated by urates, indican, bile, or rhubarb or other colouring 
matter which may have been introduced by impostors. The dark 
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greenish colour of the urine which is produced by the absorption 
of carbolic acid from a wound must not be mistaken for blood. 
Blood may be distinguished by blood-globules being seen under 
the microscope, by the spectroscope, or by the ozonic ether test. 
Add a few drops of tincture of guaiacum to the suspected urine, 
and then an excess of ozonic ether, shake the mixture and allow 
it to stand ; it will assume a blue colour if blood is present. The 
same reaction occurs if the patient is taking potassium iodide. 
Albumen will be detected in the urine if blood is present 
in quantity. 

Source of the blood. — The blood may come from — 1, the kidney or 
ureter ; 2, the bladder or prostate ; or, 3, the urethra. Whenfirom 
the kidney or ureter it may be due to (a) injury, (b) congestion or 
inflammation, (c) Bright's disease, (d) the administration of turpen- 
tine or the application of a cantharides blister, (e) the presence of 
a parasite, the Bilharzia hsematobia, in the pelvis of the kidney in 
persons who have been in Africa, (/) the impaction or passage of a 
calculus, (g) tubercle, (h) the passing of a catheter up the urethra, 
or (i) malignant disease. When from the bladder or prostate it 
may be due to (a) injury, (6) calculus, (c) cystitis or prostatitis, 
(d) tubercle, or (e) villous or malignant growths. When from the 
urethra it may be due to (a) injury, (6) gonorrhoea or chancre, 
(c) erectile growths, (d) calculus, {e) rupture of corpus spongiosum 
in chordee or sexual intercourise. 

Diagnosu, — Blood from the urethra comes before the urine, is 
frequently pure, and may continue flowing between the acts of 
micturition. From the bladder or prostate, it generally comes 
after the urine, or the urine contains more blood at the end than 
at the beginning of micturition ; it is often clotted from remaining 
some time in the bladder, and the urine then is of a porter-like 
colour. From the kidney it comes with the urine, with which it is 
intimately mixed {smoky urine). The urine may then contain 
blood-casts of the renal tubes, or when it comes from the ureter^ 
fibrinous casts of the ureter. 

The treatment resolves itself into remedying where possible the 
cause (see Diseases of Kidney, Bladder, &c.). When clols have 
collected in the bladder, they may be washed out with a stream of 
warm water ; but when they are decomposing, it may be necessary 
to open the bladder through the perineum and remove them. 

DISEASES OP THB PROSTATB. 

Acute prostatitis. — Causes. — (Jenerally, gonorrhoea, or stric- 
ture of the urethra ; less frequently cystitis, impacted calculus, 
and passage of instruments. Occasionally in gouty subjects, it 
appears to occur idiopathically. Symptoms. — Micturition is frequent, 
and attended with pain, especially at the end of the act ; there is 
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throbbing and continuous pain in the perineum and neck of the 
bladder, and pain during defsecation. When examined by the 
finger in the rectum, the prostate is found hot, swollen, and tender, 
and the passage of a catheter causes great pain. The febrile dis- 
turbance which accompanies it is perhaps ushered in by rigors. 
Terminations. — Resolution, abscess, or chronic inflammation. Treai- 
ment^Six or more leeches to the perineum ; hot hip-baths ; hot 
boracic poultices to the perineum ; morphia suppositories ; and a 
purgative at the onset, followed by alkaline medicines. A catheter 
is to be passed only if there is retention of urine. 

Absoess of the prostate is generally preceded by acute inflam- 
mation ; but chronic abscess may be produced by catheterism in 
chronic enlargement of the organ. Acute abscess may be suspected, 
when, in the course of acute prostatitis, rigors and retention of urine 
supervene. Fluctuation can at times be felt through the rectum, 
but the abscess is generally first discovered on passing a catheter 
for the relief of the retention of urine, when a quantity of pus 
escapes from the urethra. At times the abscess may burst into the 
rectum or perineum. Treatment, — An incision in the middle line 
of the perineum to let out the pus. When the pus forms around 
the prostate instead of in its substance, a periprostatic abscess is 
said to have occurred. The cause, symptoms, and treatment are 
similar. 

Chronic prostatitis generally occurs as a sequel to the acute. 
The symptoms are similar but of much less intensity ; and there is 
a glairy discharge with, sometimes, a drop or two of blood in it. 
The urine is cloudy and contains pus and prostatic casts. Nocturnal 
emissions are frequent. If the inflammation is not relieved, cystitis 
may follow, and the bodily and mental health become seriously 
impaired. Treatment is unsatisfactory : blisters to the perineum ; 
belladonna suppositories ; the occasional passage of a bougie; gentle 
laxatives; tonics, especially iron; iodide of potassium; change of 
air or a sea voyage ; sea-bathing ; a generous diet ; and the avoid- 
ance of stimulants, horse-exercise and sexual indulgence. The 
application of silver nitrate to the prostatic urethra is recommended 
by some surgeons when there are nocturnal emissions. 

Hypertrophy, or chronic enlargement of the prostate, must be 
carefully distinguished from the eulargement due to inflammation. 
It seldom occurs under the age of fifty or sixty, and is a common, 
though not an invariable, disease of old men. It may be due to hyper- 
trophy of all the tissues forming the prostate ; or the glandular, 
muscular, or fibrous tissue only may be affected, then often forming 
distinct masses in the substance of the organ. Such masses may 
be encapsuled and readily shell out. They are known as adenomata 
when composed chiefly of glandular elements, and as fibro-mi/oniata 
when they consist of fibrous and unstriped muscle tissue. The 
latter bear a marked resemblance to the fibro-rayomata of the 
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uterus. Indeed they arise in the walls of the sinus pocularis, the 
analogue of the uterus in the male. Like uterine fibroids, moreover, 
they have a tendency to project from the substance of the prostate 
either into the bladder or towards the rectum. The enlargement, 
when general, may involve the whole prostate, or may be confined 
to one or other of the lateral lobes or to the so-called middle lobe 
(Fig. 414). The carise is not known. 

The effects of chronic enlargement of the prostate are very serious 
when the outflow of urine is impeded, similar changes occurring in 
the bladder, uretera, and kidneys as described under Stricture. The 
prostatic urethra in all cases becomes elongated ; compressed 
when the lateral lobes are enlarged ; deflected to the right or left 
if only one lateral lobe is affected ; or obstructed at its entrance to 
the bladder if the middle lobe is chiefly 
at fault (see Fig. 41 4). The bladder behind 
the enlargement forms a pouch in which 
some urine may remain, after each act of 
micturition unexp>elled, and there, mixed 
with pus and mucus from the walls of the 
inflamed bladder, undergo decomposition, 
owing to the action of micro-organisms, 
the urea being converted into ammonium 
carbonate, and the phosphates in conse- 
quence precipitated. A stone may be 
thus formed or the bladder- walls become 
encrusted. 

Symptoms. — Increased frequency of 

micturition, especially at night ; inability 

Fio. 414. —Enlargement to propel the stream to the same distance 

the^^rosUte'^'^St^f ®^ formerly, owing to the muscular fibres 

tholomeVs* Hospitel ^^ ^^^ bladder being involved in the 

Museum.) disease ; and difficulty in commencing the 

act. Later, the bladder is imperfectly 

emptied or it becomes distended and the urine constantly dribbles 

away : the retained urine becomes ammoniacal and alkaline in 

reaction ; cystitis is set up, and retention of urine may occur, or 

a stone form. If the condition is not relieved the ureters and 

pelves of the kidney become dilated and inflamed and the patient 

dies of exhaustion, septic absorption or uraemia. 

Diagnosis. — These symptoms may depend upon causes other than 
enlarged prostate. It is only by a physical examination that the 
nature of the disease can be accurately made out. On introducing 
the finger into the rectum the prostate is felt enlarged, unless the 
middle lobe only is involved. On passing a catheter no obstruction 
is met with in the urethra, i.?., the catheter passes six or seven 
inches without meeting with any, and then has to be well depressed 
before it can be made to enter the bladder. Or an ordinary catheter 
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may not be long enough to enter the bladder, and a prostatic 
catheter may have to be used. 

Treatment — In the early stages, so long as the bladder can be 
completely emptied by the patient's own eflforts, the treatment 
should be directed to improving the general health. But as soon 
as it is found that obstruction is beginning to come on, Harrison's 
olive-shaped bougie may be passed daily so as to exert pressure on 
the prostate, and dilate the canal. If it is found, after urine 
has been passed, that the bladder still retains some ounces, then 
catheterism must be commenced. A soft catheter, or when the 
middle lobe is enlarged, a coud^ or bi-coud^ (Figs- ^1^> 4^16), should 
be used at regular intervals, and any cystitis which may exist 



Pia. 415. — Coud^ (elbowed) catheter. 

should be treated as already described. As the disease advances 
the passage of the catheter may cause a very irritable condition of 
the bladder. Under such circumstances it becomes a question 
whether the bladder should be tapped above the pubes, and a 
cannula kept permanently in ; or whether an incision .in the middle 
line of the perineum should be made to drain the bladder. I prefer 
the latter method. When retention occurs, and it cannot be 
relieved by a catheter, the bladder must be tapped above the pubes 
(page 845) or through the perineum (Harrison^s operation, 
page 846). Recently the obstruction has been overcome by 
punching out a piece of the prostate with an instrument invented 



Pio. 416. — Bi-coud6 catheter. 

for the purpose ; by boring a new channel with the galvano-cautery ; 
and by exposing the prostate by opening the bladder above the 
pubes or by transverse perineotomy and removing with the knife or 
cautery the obstructing portion of the middle lobe (prostatectomy). 
The removal of the obstructing middle lobe holds out the best 
prospect of success. Castration or orchectomy is recommended as 
likely to cause shrinking of the prostate, in the same way as the 
removal of the ovaries leads to atrophy of fibroids of the uterus. 
It is indicated where the enlargement is general and the tissues 
vascular and soft ; it has little or no effect on hard fibrous out- 
growths of the middle lobe. The operation has been followed by 
mental derangement, and should not-be done as a rule for patients 
under the age of seventy. Care should be taken to be quite sure 
the obstruction is not due to a stone in the prostate. In place of 
removing one or both testes the vas on one or both sides may be 
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exposed and divided where it leaves the external ring (vcuectomy). 
This is a less serious operation than excising tEe testes, but the 
shrinking of the prostate takes place more slowly than after 
castration. 

Tubercle of the prostate, though occasionall j primary, is more 
often secondary to tubercle of the epididymis and vesicula 
seminalis. It may also occur in the course of general tuJ>erculo6i&. 
The tubercle occurs as caseous nodules, which may often be felt on 
palpation through the rectum. Later the nodules break down into 
abscesses which leave sinuses riddling the organ, and the tubercle 
spreads to the bladder, ureters, and kidneys, and to the vesiculae 
and epididymes if not primarily affected. The disease is attended 
by pain» haemorrhage, irritation of the bladder and pus in the 
urine ; but its diagnosis will depend on the presence of tubercle in 
other parts; on the detection of nodules in the prostate on 
palpation by the rectum and of the tubercle bacillus in the 
urine. The local scraping away of caseous material through an 
incision in the perineum may give some temporary relief. 

Malignant disease. — Carcinoma in the old, and sarcoma in the 
young, may occur in the prostate, but both are rare. Pain, increased 
frequency in micturition, with passage of blood, often pure, at 
the end of the act ; the presence in the urine of shreds of the 
growth ; the detection in the rectum of a swelling of the prostate 
of unequal consistency and of rapid growth ; enlargement of the 
lumbar and often also of the inguinal glands; and wasting and 
cachexia, are the symptoms by which it may be known. The 
treatment can only be palliative ; i.e., morphia to subdue pain, 
astringents to check haemorrhage, and catheterism or suprapubic 
puncture to relieve retention and secure a free drain. 

Prostatic caloidi are often found in abundance in the prostate 
of old men in the form of small, brown, seed- like bodies. They 
are composed of phosphates, with a little carbonate of lime and a 
large proportion of animal matter, and are believed to be formed 
by the inspissation of the prostatic secretion, and the subsequent 
deposit upon it of the earthy salts, j>o8sibly as the result of chronic 
prostatit is. Usually they give rise to no symptonis ; but occasionally 
one or more encroach upon the urethra, and may attain such a sire 
as to project into the' bladder, then causing painful* and frequent 
micturition, involuntary erections and esca}>e of semen, or perhaps 
retention or incontinence of urine. A grating sensation, but no 
true ring, may be elicited on the passage of a sound. At other 
times the calculi may escape into the bladder and there collecting 
in considerable numbers give rite to symptoms of stone. Moreover, 
one or more may be periodically passed by the urethra. TrrtUment, — 
Unless the symptoms are severe, the calculi are better left alone ; 
but should they attain a large size, or give rise to retention, &c., 
they should be removed through a median incision in the perineum. 
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Extraction by the urethral forceps is not likely to succeed ; but 
there is no harm in trying, if all gentleness is used. Where they 
have collected in the bladder they may be washed out by Bigelow's 
evacuator. 

Exposure of the prostate through the perineum 
{Transverse Perineotomy), — With the patient in the lithotomy 
position a semi-lunar incision with the convexity forwards is made 
across the centre of the perineum, the two horns ending on either 
side of the anus. The incision is deepened and all the vessels 
that are divided tied. The anus and rectum are now retracted 
backwards, and the membraneous urethra, the prostate, and 
beyond it the vesiculce seminales and prostatic pouch are fully 
exposed. The membraneous urethra may now be opened 
longitudinally, and any enlargement of the prostate or stone or 
foreign body in the bladder can be effectually dealt with. Mr. 
Spencer, who has frequently employed this method, speaks 
highly of it. 

DISEASES OF THE URETHRA. 

Epispadias and Hypospadias are congenital deformities of 
the urethra in which the upper or lower wall respectively is 
partly or wholly defective. Epispadias is generally associated 
with extroversion of the bladder (see page 795). In hypospadias the 
urethra may open just below the glans, or somewhere on the under 
surface of the penis or in the perineum. The penis is usually 
small, especially in the last variety, in which moreover it is 
bound down by adhesions, so that during attempts at erection it 
swells up like a ball. In the simplest form nothing is required 
in the way of treatment, except enlargement of the orifice when 
this is so small that it obstructs micturition. In the severer forms 
a plastic operation to close the urethra is desirable ; the penis 
in the last variety being first set free by the division of the 
adhesions. 

Simple urethritis, or inflammation of the urethra of a non- 
specific character, may be due to injury, catheterism, gout, the 
irritation of worms, the abuse of alcohol, or contact with leucor- 
rhoBal or menstrual discharges. In such cases the ordinary 
pyogenic cocciy and in some cases the ba^llus coli communis are 
present, not the gonococcus. Signs. — Simple inflammation of the 
urethra is attended by a catarrhal, and at times by a muco- 
purulent discharge, and except in the .mildest forms, it cannot 
always, without taking into account the history of the case, 
and proving the absence of the gonococcus by the microscope, be 
distinguished from gonorrhoea. Like the latter affection it may, 
though much more rarely, be complicated by cystitis, prostatitis, 
epididymitis, nephritis, synovitis, and ophthalmia. The treatment 
is similar to that for gonorrhcea. 



Digitized by 



Google 



822 DISEASES OF REGIONS. 

GonorrhcBa is an acute, infective, and specific inflammation, 
attended with a muco-purulent discharge. In the male it is most 
common in the urethra, in the female in the vagina and about 
the vulva ; but it may attack any mucous membrane exposed to 
contagion. 

Cause. — In the male it is nearly always due to direct contagion, 
and in the female it is also commonly contracted in this way ; but 
in the female it may possibly be developed de novOf i.e., evolved 
from a non-pathogenic organism through want of cleanliness and 
the decomposition of retained and foul discharges, but this is 
extremely doubtful. 

Pathology. — Gonorrhoea is now regarded as a specific and 
infective inflammation, in that it has a distinct incubative period, 
is highly contagious, extends along the mucous tracts it attacks, 
and may secondarily affect the fibrous tissues of the body generally, 

as in gonorrhoeal arthritis and sclero- 
titis, and in that the micro-organism, 
gonococcus (Fig. 417), found in the 
discharges after cultivations to four 
generations, will set up a similar 
inflammation in any mucous mem- 
brane to which it is applied. The 
cocci are arranged in pairs with the 
adjacent sides flattened against each 
other (biscuit- shape) f and they are 
frequently included within leucocytes, 
and do not stain by Gram's method, 

Fig. 417.-Gonococci. X 1000. "O** ^^ ^^^^J ^^^ ^^ ^^y O^ <^^« O'^i" 
(After Sternberg.) nary media. In the male, gonorrhoea 

usually begins in the mucous mem- 
bmne of the fossa navicularis, and, if allowed to run its course, 
extends backwards along the urethra, and thence rnay spread to 
the vesiculae seminales, prostate, bladder, and testicle. In the 
female it usually begins about the vuIvh, whence it may extend 
to the vagina, and more rarely to the urethra, bladder, utenis and 
Fallopian tubes. 

Sywptoins. — In the first stage^ usually lasting from a few days/- 
to a week, there is some itching about the external meatus 
followed by a yellowish-white discharge. In the second or acute 
stage, there is great pain on urination, a thick yellowish-green 
discharge, redness and swelling about the lips of the meatus, and 
often fever and constitutional disturbance. In the third or chronic 
stage, which, when prolonged, is known as gleet, the discharge 
becomes thin and watery, and there is no longer pain on urination. 

The treatment varies according to the stage of the disease. 
Generally it may be said that at the onset a smart purge should 
be given and the bowels subsccjuently kept slightly relaxed by 
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saline aperients ; whilst, throughout its course, stimulants of all 
kinds must be withheld, demulcent drinks freely taken to dilute 
the urine, the parts kept scrupulously clean, the testicles 
supported in a siispensory bandage, and active exercise and 
exposure to cold and wet avoided. Attempts should be made to 
confine the inflammation to the anterior part of the urethra by ' 
getting the patient to pass water, and thus irrigate his urethra 
before any local application is made. In the first stage the 
so-called abortive treatment is often successful. It consists in the 
use of antibacterial and astringent injections, and the internal 
administration of such drugs as copaiva, cuhebs, or sandal oil. 
An excellent plan is that of passing a bougie composed of iodoform, 
oil of eucalyptus, and oil of theobroma, into the urethra after the 
patient has passed water, and allowing it to dissolve there, and 
subsequently injecting freely with a lotion of sulpho-carbolate of 
zinc, or with a lotion of protargol (gr. i. — iv. to 5j.), which may be 
left in the urethra safely for thirty minutes and possesses high 
bactericidal properties. The bougie should be repeated if necessary. 
In the second stage most surgeons recommend a soothing plan of 
treatment, merely keeping the bowels relaxed, and giving such 
medicines as hyoscyamus, bicarbonate of potash, <kc. Unless, 
however, the inflammation is very intense, injections of sulpho- 
carbolate or sulphate of zinc (gr. j. to 55 j.), or of tannic acid, or 
soloids of permanganate of zinc (gr. ^ to 5j.)> ^^"^ ^^ ^^^^ tannin 
compound which forms a film of zinc along the urethra, may be 
safely used, and will greatly lessen the duration of the disease. 
In the third stage^ astringent injections, especially chloride of 
zinc (gr. j. to Jj.), and nitrate of silver (gr. \ to Jj.), combined 
with the internal use of copaiva (ti\ x. to xx. \ cubebs (gr. x. to xxx.), 
or sandal oil {X\\ x.), in the form of capsules or cachets, are indicated. 
This stage is often very difficult to cure, and where one remedy 
or injection fails, another must be tried. The passage of a full- 
sized bougie is at times of much service. Spring bougies coated 
with thallin have been highly recommended. In very obstinate 
cases the urethra should be examined by the urethroscope, and 
with its aid local applications of nitrate of silver made to any 
congested, ulcerated, or granular surface that may be discovered. 
When the inflammation has extended beyond the triangular 
ligament {postertor gonorrhoea) washing out the urethra from behind 
forwards with lotions introduced into the bladder by the syphon 
catheter will often be successful. 

Complications of gonorrhcsa. — Complications of some kind 
frequently occur during an acute attack of gonorrhcua. They 
may be conveniently classified according as they depend upon : — 
A. The local inflammation of the wrethra — 1, balanitis; 2, chordee; 
3, phimosis ; 4, paraphimosis ; 5, lacunar and perineal abscess, 
liable to be followed by penile or perineal fistulce ; 6, retention of 
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urine ; 7, hsemorrhage ; 8, warts ; 9, Btricture ; 10, induration of 
the penis (rare). B. The extension of the inflammation along the 
genitO'Urinary mucous membrane — 1, prostatitis ; 2, cystitis ; 
3, inflammation of Cowper's glands; 4, vesiculitis; 5, epididy- 
mitis ; 6, pyelitis and nephritis (very rare) ; and in the female : 
7, metritis ; 8, salpingitis ; 9, pelvic peritonitis and cellulitis. C. The 
extension of the inflammation to the lymphatics of the urethra — 
1, lymphangitis ; 2, bubo, and 3, blood-poisoning. D. 7 he local 
inoculation of distant mtuuyus membranes with the discharge — 
1, gonorrhaml conjunctivitis; 2, nasal catarrh; and 3, catarrhal 
inflammation of the rectum. E. The absorption by the blood-vessels 
of the septic products — 1, gonorrhoea! arthritis (the so-called gonor- 
rhoeal rheumatism) ; 2, gonorrhoeal sclerotitis ; and, 3, septicaemia 
and pyeemia. Of these complications, some are exceedingly rare, 
whilst others, as balanitis, chordee, phimosis, paraphimosis, 
epididymitis, bubo, retention, and stricture are common. Most of 
these complications are described under Diseases of the Various 
Organs in other parts of the book. Here a short account of the 
following only will be given. 

Balanitis, or inflammation of the glans penis, often occurs in 
gonorrhoea. The glans is red and swollen, of a bright red colour, 
and often excoriated. Cleanliness, astringent lotions, and rest are 
all that is necessary. 

Chordee, or painful erection of the penis, is very common in 
gonorrhoea. The erected penis is curved downward or to one side 
owing to the inflammatory products in the corpus spongiosum, or 
in tho corpus cavernosum, preventing the penis from becoming 
equally distended. It occurs chiefly when the patient is warm in 
bed, and greatly disturbs his rest. The treatment consists in the 
administration of such sedatives as potassium bromide or of 
camphor and opium in the form of a pill or suppository, and the 
local application of cold, or a hot bath before going to bed. 

Inflammation of Cowper's glands sometimes occurs, and 
then usually late in the second stage of gonorrhoea. It may be 
known by the formation of a painful swelling on one or both sides 
of the middle line of the perineum. The swelling, at first hard, 
subsequently becomes soft and fluctuating as pus forms. It may 
be distinguished from ordinary perineal abscess by not being in 
the middle line of the perineum. Treatment. — Warmth to the 
perineum, and, when suppuration has occurred, a free incision. 

Lymphangitis and bubo. — The inflamed lymphatic vessels 
appear as red streaks running along the dorsum of the penis to 
the in<j:uinal glands, the penis itself, especially the glans, being 
swollen, turgid, and dusky red in colour. It may terminate in 
suppuration of the inguinal glands, or even in blood-poisoning. 
In the ordinary gonorrhoeal bubo, inflamed lymphatics are not as a 
rule visible on the penis, and the inflammation which may occur 
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both in and around the glands generally terminates without sup- 
puration. Treatment — Rest, and attention to the bowels, is all 
that is usually required. If, however, suppuration threatens, hot 
boracic poultices and fomentations must be applied, and a free 
incision in a vertical direction made as soon as pus forms. Should 
a sinus remain after the bubo has been opened or burst spon- 
taneously, it should be laid freely open, scraped, and stuffed with 
aseptic gauze that it may heal from the bottom. 

GonorrhQ&al arthritis is described under Diseases of Joints 
(p. 251). 

Stricture of the Urethra. 

True, or organic stricture of the urethra is a cicatricial 
narrowing of the canal at one or more spots due to disease, injury, 
or congenital defect. A temporary narrowing of the urethra may 
also occur from spasm of the muscular tissue surrounding it, or 
from congestion of its lining membrane, conditions to which the 
terms spasmodic and congestive stricture are sometimes applied. 
Such, however, seldom or never occur without the co-existence 
of organic stricture. Obstruction of the urethra by a calculus, 
an enlarged prostrate, or by pressure from without, as from an 
abscess or fractured pelvic bone, should not be spoken of as 
stricture. 

Cause and formation of stricture, — A stricture is generally the 
result of chronic inflammation, such as a neglected gonorrhoea or 
gleet, or more rarely, a simple urethritis in a gouty subject. In 
such cases the mucous and sub-mucous tissues become infiltrated 
with inflammatory products, which are u4timately organized into 
fibrous tissue ; and this again slowly contracts, narrowing the 
canal. More rarely a stricture may be caused by the contraction 
of a cicatrix following laceration or rupture of the urethra, 
produced by injury inflicted either from within, by the careless 
passage of instruments or the use of too strong injections, or from 
without, by kicks, falls, ike, on the perineum. Occasionally it may 
be due to the contraction of the cicatrix following a urethral 
chancre. In some instances no cause can be ascribed. A few 
cases are congenital. 

Varieties. — Organic strictures have been divided (I) according 
to their cause, into idiopathic and traumatic; (2) according to 
their anatomical appearances, into linear^ annular^ irregular or 
tortuous, bridle or pack-thread, and tunnelled^ terms which sufti- 
ciently explain themselves; (3) according to whether an instru- 
ment can or cannot be passed, into permeable and impermeable ; 
(4) according to their behaviour, into simple, sensitive, or irritable, 
and resilient, contractile or recurring ; and (5) according to their 
structure, into ^^ot^, elastic, and cartilaginous. 

Situation. — Stricture may occur in any part of the urethra 



Digitized by 



Google 



J 



826 



DISEASES OF REGIONS. 



save the prostatic. It is most common in the bulbous part of the 
spongy portion. Otis and others, however, maintain that it is 
most often found in the anterior part of the urethra, and that 
what have been considered deep strictures are only spasmodic 
conditions consequent upon the reflex irritation of the true 
stricture in front. In the penile portion of the urethra, strictures 
are usually multiple ; in the membraneous portion they are always 
traumatic. 

Eestdts, — When a stricture, or indeed any mechanical obstruction 

to the free flow of urine from 
the bladder, such as a long pre- 
puce, an enlarged prostate, a 
narrow meatus, kc, has existed 
some time, serious structural 
changes (Fig. 418) occur in the 
urinary apparatus on the proxi- 
mal side of the lesion, i.e., in 
1, the urethra behind the stric- 
ture ; 2, the bladder ; 3, the 
ureters; and 4, the kidneys. 
Thus :— 

1. The wrethra behind the 
stricture becomes dilated, and 
ulceration may occur leading 
to perforation, urinary abscess 
and perineal fistula ; or rupture 
may take place suddenly during 
straining, and be followed by 
extravasation of urine. 

2. The bladder, in consequence 
of its eflbrts to expel the urine, 
becomes thickened from hyper- 
trophy of its muscular coat. 
The mucous membrane may 
become inflamed and thickened ; 
or owing to the pressure of the 

urine may be protnidcd between the muscular fasciculi, forming 
sacculi, in which stale urine may collect or a calculus form or lodge. 

3. The ureters become dilated, their muscular coats hypertrophied, 
and their lining membrane sometimes inflamed. 

4. The kidneys become disorganized, in part from the backward 
pressure of the retained urine and in part from the spread of 
inflammation from the bladder up the ureter to the pelvis. See 
Diseases of Kidneys, p. 774. 

Symptoms. — A gleety discharge, increased frequency of micturi- 
tion, and perhaps, some pain in the act, twisting or forking of the 
stream, or the escape of a few drops of urine after the stream has 



Fkj. 418. — The effects of obstruction to 
the outflow of urine from the bladder 
on the urinary apparatus. 
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ceased are early signs of stricture. Then the stream gets gradually 
smaller, and is passed with increasing difficulty and straining, till 
finally the urine may be voided only drop by drop, or complete 
retention may set in. In some instances an attack of retention is 
the first sign of the disease. In neglected cases the straining may 
produce piles or prolapse of the rectum ; or cystitis may be set up 
and the urine become ammoniacal and turbid from the presence 
of mucus and pus; or the bladder may become over-distended, 
and the urine dribble involuntarily away. This condition of over- 
flow should be carefully distinguished from incontinence (see 
p. 814). At first there are usually no constitutional symptoms; 
but as the obstruction begins to tell on the bladder and 
kidneys, dyspeptic troubles are developed; the patient loses 
weight, his countenance becomes anxious, he suffers from chilliness 
and occasional rigors, from pain in the loins, and later, from 
feverish attacks and unmistakable signs of kidney disease. Thus 
a stricture which in itself, if kept properly dilated, is not a serious 
disease, becomes so when neglected and chronic bladder and 
kidney trouble are allowed to be set up. It may then end fatally 
from an intercurrent attack of acute cystitis or nephritis, or from 
extravasation of urine and its consequences occurring during an 
attack of retention. 

A diagnosis can be made with certainty only by examining the 
urethra with instruments. First take a No. 8 or 9 black bougie 
or catheter and if this passes easily try successively larger sizes 
till the obstruction is met with. If, on the other hand, it will 
not pass, try a smaller bougie till one is found that will go into 
the bladder. If the obstniction to the passage of the bougie is 
met with within six inches of the meatus, a stricture exists ; but 
if it is further than this the case is probably one of enlarged 
prostate. Do not mistake the catching of the end of the bougie 
in a lacuna or at the triangular ligament, or the spasm that may 
be present on the first trial, for a stricture. Having discovered 
the stricture, measure the distance from the meatus on the catheter 
or bougie. Next pass a bulbous stem (Fig. 419) through the 
stricture, and then withdraw it, noting on the stem where the 
bulb is caught in the act of withdrawal. This, when compared 
with the distance noted on the catheter, will indicate the length 
of the stricture. In the same way the existence of other strictures 
can be discovered. The calibre of the stricture may be measured 
by Otis' urethrometer (Fig. 420). 

The method of passing a bougie or catheter can be much better 
learnt by five minutes' practice than by any written instructions. 
Here only the general rules for passing such will be given. 
1. Carefully examine the instrument to see that it is quite clean, 
aseptic, perfectly smooth, not defective in any part, and, in the 
case of a catheter, that it is pervious, in order to avoid respectively 
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the dangers of septic infection, laceration of the urethral mucous 
membrane, the breaking off of the end of the catheter in the 
stricture, and the annoyance of finding that when the catheter 
has been passed it is choked and urine will not flow through it. 
2. Warm and lubricate the instrument with glycerine; a cold 
catheter is unpleasant to the patient, and tends to produce spasm ; 
a dry catheter does not glide easily along the urethra. 3. Place 
the patient in the recumbent position if instrumentation is to be 
practised for the first time, lest faintness be produced. In old- 
standing cases, where the urethra is callous, the patient may 
stand with his back against a wall 4. Pass the instrument with 

Fio. 419.— Bulbous stem. 

the greatest gentleness — iise no force, and keep the beak, except 
for the first inch or so, along the roof of the urethra. 

The difficulties that may be met with in pasdng cm inttrument 
are : 1. The poiut may catch in a lacuna or fold of mucous 
membrane. This is best avoided by keeping the point at first on 
the floor of the urethra. 2. It may hitch where the urethra 
passes through the triangular ligament. Should it do so, with- 
draw it a little, and direct the point against the roof of the 
urethra. 3. It may enter a false pasmige. This may be known 
to have occurred (a) by the handle being deflected from the middle 
line, (6) by the catheter being felt to be out of the right passage 




Fio. 420.— Otis* urethrometer. 



by the finger in the rectum, (c) by free bleeding if the false 
passage is recent, (d) by no urine escaping, (e) by the point not 
moving freely as it does when in the bladder. The formation of 
a false passage may be prevented by using no force ; and- entering 
an old one may bo avoided by using a silver catheter and directing 
its point along the wall of the urethra opposite to that in which 
the opening into the false passage is situated. 

The local and constitutional effects that occasionally follow the 
introduction of instruments. — Among the local effects may be 
mentioned — 1, hfemorrhage ; 2, false passage; 3, abscess; 
4, extravasation of urine, and 5, inflammation of the pnistate, 
epididymis, or bladder. Among the constitutional effects — 
1, syncope ; 2, rigors; 3, urethral fever; 4, suppression of urine; 
*"id 5, pycemia. Local effects — 1, Htcmorrhage may be due to 
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laceration of the mucous membrane of the urethra by the careless 
passage of the instrument, or to congestion of the urethra in the 
neighbourhood of the stricture ; in either of these cases the blood 
may flow on the removal of the catheter, the point of which, 
moreover, will be blood-stained. Haemorrhage, however, may 
come from the kidney consequent upon reflex congestion due to 
the irritation of the neck of the bladder by the catheter. The 
blood will then only appear in the urine after some time has 
elapsed (see Hcpmaturia, p. 815). 2. A false passage may be 
produced by using too much force, or by applying force in the 
wrong direction. It is known to have been made, by the catheter 
being felt to slip suddenly onwards, by the handle deviating from 
the middle line, by the point being felt out of the urethra by the 
finger in the rectum, and by the patient complaining of severe 
pain. The catheter should be at once withdrawn and not passed 
again for a week or longer to allow the wound to heal. 3. Abscess; 
4, extravasation of urine; and 5, inflammation of the prostate, 
epididymis, and bladder require no comment here. General effects, 
— 1. Syncope occasionally occurs on the first passage of a catheter. 
It is best avoided by passing the instrument with the patient 
lying down. 2. The rigors which sometimes follow the first 
introduction of an instrument appear to depend upon some 
nervous shock, and may occur where all gentleness has been 
employed and no local injury whatever has been inflicted. 
3. Urethral fever is most frequent in old people, and may supervene 
within a day or two of the first catheterization. It begins with 
rigors followed by high fever, and usually teiminates in a few 
days with profuse sweating. Occasionally, however, it may end 
fatally, in which case there is nearly always some chronic kidney 
disease discovered at the aiitopsy. Sir Andrew Clark has called 
attention to the possible occurrence of death after the passage of 
an instrument in old men without any kidney or bladder trouble 
to account for it 4. Where suppression of urine has been observed 
there has always been some pre-existing kidney disease. 5. Pyaemia 
is rare, but has occasionally been noted. 

The treatment of organic stricture resolves itself into restoring 
the patency of the urethra by causing the absorption and destruc- 
tion of the inflammatory or cicatricial material producing the 
obstruction, and subsequently preventing recontraction. The 
methods employed for restoring the patency of the urethra are : 
1. Slow dilatation, 2. Rapid dilatation, 3. Forcible dilatation 
or splitting, 4. Division of the stricture from within (internal 
urethrotomy). 5. Division of the stricture from without (external 
urethrotomy). 6. Destruction of the stricture by caustics, 7. Elec- 
trolysis, Treatment by caustics and electrolysis may be said to 
have now become obsolete, and will not be further referred to. Of 
the other methods slow dilatation is no doubt the simplest and 
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safest, and is the one that in the large majority of cases should be 
used. Where, however, time is an object, or the stricture cannot 
be dilated by the slow method beyond the size of a No. 4 or 5 
catheter, or severe constitutional or local symptoms are set up on 
each occasion that a catheter is passed, rapid dilatation may be 
tried. Where again the continual presence of a catheter iu the 
urethra cannot be borne on account of the local irritation which it 
causes, or the stricture is resilient and rapidly recon tracts after it 
has been fully dilated, internal urethrotomy may be practised, 
especially if the stricture is in the penile portion of the urethra. 
Further, when the stricture is of cartilaginous consistency, and will 
not yield to dilatation, or the perineum, in addition, is riddled with 
sinuses, external urethrotomy by Syme's or Wheelhoiise's method 
may be performed. Lastly, when, after persistent attempts, it is 
found that an instrument cannot be passed through the stricture, 
external urethrotomy by Wheelhouse's method may be undertaken. 
When the symptoms are urgent, as from retention or extravasation 
of urine, other measures may be required. See Retention and 
Extravasation of Urine (pp. 842 and 838). Forcible dilatation 
or splitting and electrolysis do not commend themselves to my 
judgment, and should not in my opinion be employed. 

If a bougie or catheter will not pass on the first attempt it must 
not at once be assimied that the stricture is impervious, as it may 
yield on a fnture occasion ; but gentle and persevering attempts 
with fine catgut, filiform, silk, or whalebone bougies, should be 
made. The patient, pre-supposing there is no retention, may be 
asked to pass water, and whilst the urine is flowing, and the stric- 
ture is in consequence dilated by the stream, a bougie one or two 
sizes smaller than the stream may sometimes be slipped in. If the 
point of a bougie or catheter is firmly grasped, indicating that it is 
in the mouth of the stricture, gentle pressure may then be used to 
push it onwards. If in any of these ways a fine bougie can be got 
in it should not be removed till the patient is compelled to pass 
water, when a small catheter may be subsequently substituted for 
it, or a mil way catheter slid over the bougie before the latter is 
removed. If after persevering attempts, even with the patient 
under the influence of chloroform, success is not attained, the 
patient should be prepared for a further trial by rest in bed for a 
week or so, daily hot baths, purgatives, and the administration of 
opium. These means having failed, a cutting operation, of which 
Wheelhouse's is, in my opinion, the best, must be performed. 

Slow or intermittent dilatation is the simplest and safest 
method of treatmeut, and does not usually necessitate the patient 
leaving his ordinary employment. The various catheters and 
bougies employed hardly require description here. All that need 
be said is that the soft, flexible, black bougie, with a bulbous end, 
is now as a rule generally preferred to a metal or gum-elastic 
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instrument. A bougie should be passed onoe or twice a week, 
beginning with the largest instrument that can be introduced 
without using force. On the next occasion the same instrument 
should be again passed and at once withdrawn, and the next size 
substituted for it, and allowed to remain for a few minutes. In 
this way the urethra is gradually dilated to its full size. Formerly 
it was not thought necessary to pass a larger instrument than 
No. 1 2, English scale ; now, however, few surgeons are satisfied 
till the dilatation has been carried to the size of No. 1 4. To prevent 
recontraction the patient should be taught to pass a bougie for 
himself, and instructed to do so at first once a week, then every 
month or six weeks, and subsequently two or three times a year, 
according? to the tendency the stricture may show to recontract. 

Continuous or rapid dilatation is very useful : 1, when 
time is an object ; 2, when much difficulty has attended the intro- 
duction of an instrument owing to the tightness of the stricture 
or presence of a false passage ; 3, when the passage of an instrument 
causes great pain, irritation, hsematuria, or rigors ; 4, when gradual 
dilatation has failed. Continuous dilatation consists in tying in a 
silver catheter for twenty to forty-eight hours, and, on removing it, 
tying in a size or two larger, and so on till the urethra is fully 
dilated. The instrument shoiild not fit the stricture too tightly, 
and its end should not project far into the bladder. It is better, 
as soon as the stricture begins to yield, to substitute a gum-elastic 
for a metal instrument. This method necessitates confinement to 
the couch or bed for ten days or a fortnight, and is not unattended 
with risk. It frequently causes great pain ; and rigors, fever, 
urethritis, cystitis, epididymitis, and ulceration of the bladder from 
the irritation of the point of the catheter, may be induced by it. If 
the catheter merely causes pain, opium may be given, or the urethra 
be injected with a solution of cocaine ; whilst if it produces rigors, 
fever, cystitis, »fec., it must be removed. It is generally believed 
that the mere presence of a catheter in the stricture causes the 
absorption of the inflammatory material in the submucous tissue, 
and that this result is not affected by mechanical stretching, since 
a catheter that does not fit the stricture tightly answers better than 
one that does, and causes less irritation. The method of tying in 
a catheter will be learat by every student whilst dressing. In 
place of tying in a catheter rapid dilatation may be accomplished 
by Lister's graduated sounds, sevei-al of larger and larger size 
being passed at each sitting. 

Forcible dilatation, splitting or ruptiire (Holt's operation) 
is done by passing through the stricture an instrument consisting 
of two parallel blades with a central stem fixed between them, and 
then over this stem forcing a tube the size of the urethra, thus 
separating the blades and splitting or rupturing the stricture. The 
operation is not unattended^with danger, and is more liable to be 
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followed by an early relapse than either rapid dilatation or internal 
urethrotomy. Indeed internal urethrotomy has now to a great 
extent taken its place in the treatment of linear, contractile, and 
penile strictures (the strictures to which splitting was said to be 
especially adapted), since the cicatrix following laceration of the 
tissues is much more prone to contract than that following a 
clean cut. 

Internal urethrotomy, or division of the stricture from within 
the urethra, should be undertaken only when the simpler and safer 
method of treatment by dilatation has failed. It consists in making 
a clean longitudinal cut, with a guarded knife, completely through 
the stricture, and subsequently in keeping the edges of the wound 
apart by the passage of a full-sized bougie till the ovoid gap thus 
left has been filled with new tissue — the cicatricial splice, of the 
American surgeons. The cicatrix following a clean cut shows 
much less tendency to contract than a cicatrix following a laceration 
or rupture ; hence the superiority of internal urethrotomy over the 
method of splitting or rupture. The cases in which it is advocated 
are : 1. Intractable strictures that cannot be dilated beyond the 
size of a No. 5 or 6 catheter. 2. Strictures which rapidly recon- 
tract after dilating instruments are discontinued. 3. Cases in which 
the passage of instruments is constantly followed by retention of 
urine, haematuria, rigors, urethral fever, or other constitutional 
symptoms. But it is very questionable if external urethrotomy 
is not the better operation for these last conditions. Internal 
urethrotomy is especially applicable to strictures within three or 
four inches of the meatus. Ansesthesia of the urethra should be 
induced by injection with a 20 per cent, solution of cocaine. The 
operation may be done by cutting — 1. From before backwards ; 
and 2. From behind forwards. The latter method requires that 
the stricture should be dilated up to the size of a No. 4 or 5 
catheter to enable the sheathed blade of the instrument to be 
passed through it ; the former can be done if the stricture will 
admit a No. 2 catheter. There are many ways of performing both 
methods. The following appear to be the best : — 

1. Internal division of the stricture from before backwards, — If 
the stricture is sufficiently near the meatus it may be simply 
divided by a straight blunt-pointed bistoury ; otherwise Tee van's 
urethrotome (Fig. 421), which is a modification of Maisonneuve's, 
and Berkeley Hill's instrument should be used. Teevan's consists of 
a slender staff a with an open slot running along it to within two 
inches of its end. Within this staff is fitted a stylet b. The slender 
olivary bougie c is first wriggled through the stricture into the 
bladder ; The staff a is then screwed on to the bougie and made to 
follow it, the bougie coiling up in the bladder. When the stylet 
is withdrawn the urine will escape if the instrument has passed 
into the bladder and not into a false passage. The knife d, covered 
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by the sheath b, is then placed inside the slot, and the stem of the 
sheathed knife is pushed down to the stricture. The knife is next 
protruded to half an inch, and then withdrawn in its sheath, which 
is pushed forward to see if the stricture is completely divided. If 
it be not, the process is repeated. Teevan divided the roof of the 
urethra to avoid the bulb, and the consequent danger of hsemor- 
rhage from that structure. As soon as the canal was free from one 
end to the other he passed a full-sized silver catheter to prove 
that the calibre of the urethra had been restored, and completely 




Fio. 421. — TeoTan's aretbrotome. a, staflF ; b, b, stylets ; 
0, olivary bougie ; d, knife ; b, knife-sbeatb. 

emptied the bladder. He advised that a catheter should not be left 
in, and no instrument passed for four days. 

2. Internal division of the stricture from behind forwards. — (a.) 
Sir Henry Thompson uses a modification of Civiale's urethrotome 
(Fig. 422). He first dilates the stricture to the size of No. 4 or 5 
bougie ; then passes the bulb of the urethrotome, which contains 
the guarded knife, about a third of an inch beyond the stricture ; 
protrudes the knife by a suitable arrangement in the handle, and 
draws it firmly towards the meatus for about an inch and a half, 



Fio. 422. — Tbompson's modification of Civiale's aretbrotome. 

dividing the stricture along the floor of the urethra, and a little of 
the healthy mucous membrane at each end of it. He then passes 
a No. 14 or 16 bougie, and if this is felt to be held at any point, 
re-intrcduces the urethrotome, and divides what remains of the 
stricture. A No. 1 2 gum-elastic catheter is then tied in for twenty- 
four to forty -eight hours, {h.) Dr. Otis uses what he calls a 
dilating urethrotome (Fig. 423). It is introduced beyond the 
stricture, the screw at the handle is turned, dilating the instrument 
up to a millimetre or two beyond the normal calibre of the stricture 
in order to make the latter completely salient. Then the bhide is 
drawn through the stricture, dividing it from behind forwards. 
Otis claims that when the stricture has been completely divided, 
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re-contraction does not occur. This, however, is contrary to the 
experience of surgeons generally, the stricture returning (though 
less rapidly), as it does after all methods of treatment, if a bougie 
is not occasionally passed. 

For strictures in front of the scrotum, internal urethrotomy is a 
very successful operation ; but in deeper situations it has been 
followed by abscess, severe haemorrhage, extravasation of urine, 
cystitis, nephritis, and pyaomia. It would appear to be attended 
with a mortality ranging from 1 to 3 per cent. 

External iLrethrotomy, or opening the urethra from the 
perineum, may be required for two distinct conditions. 1. For 




Fig. 423.— Otis' urethrotome. 

certain strictures which, though pervious to instruments, are of 
an intractable nature. Here the operation known as Syme's should 
be done. 2. For strictures through which, even after the utmost 
perseverance, an instrument cannot be passed. In these cases the 
stricture may be divided by Wheelhouse's modification of the old 
method of perineal section ; or the urethra may be opened in 
cases of retention by Cock's method, i.e., behind the stricture at 
the apex of the prostate, and the stricture left undivided in the 
hope that^ relieved from the pressure and irritation of the urine, 
it may become pervious to instruments. 



^ 



Fio. 424.— Syme'sBtaflF. 

Synui's meiliod of external urethrotomy or perineal section. — Syme 
advises this operation for — 1, irritable, and 2, contractile strictures 
* that are indomitable by the ordinary means of treatment.' For 
such, however, internal urethrotomy is now generally preferred, 
and Syme's operation reserved for 3, indurated and cartilaginous 
strictures, complicated by intractable perineal fistulse where dilata- 
tion has failed. Introduce Syme's shouldered staff (Fig. 424) so 
that the slender part passes through the stricture into the bladder, 
and the shoulder of the thicker part rests against the face of the 
stricture. Place the patient in the lithotomy position, and make 
an incision one inch and a quarter long, through the middle line of 
the perineum, over the stricture. Having felt the staff distinctly 
in the wound, take it in the left hand, ' and guarding the knife 



Digitized by 



Google 



EXTERNAL URETHROTOMY. 835 

with the right forefinger, insert its point into the groove on the 
bladder side of the stricture, and divide the stricture from behind 
forward. When completely divided, the thicker part of the staff 
can be pushed on into the bladder.' A full-sized catheter should 
be tied in for twenty-four hours. The difficulties attending Syme's 
operation are — 1 , to be sure that the staff is in the bladder, and 
not in a false passage ; and 2, to pass a catheter afterwards. These 
are obviated by the modification suggested by Teevan. He advises 
a catheter-staff with a groove on its convexity, along which the 
knife can be run to divide the stricture. When introduced, it is 
known to be in the bladder by the escape of urine on removing the 
stylet. A bougie is then screwed on to its end, and a gum-elastic 
railway catheter is passed over the bougie and staff till arrested by 
the stricture, and is there fixed by a screw. When the stricture is 
thought to be divided, the catheter is advanced over the staff; 
and if all is divided, will pass on into the bladder. The catheter- 
staff can now be withdrawn, and the catheter, if desired, left in the 
bladder. Syme's operation is very useful, but like other methods, 
is liable to be followed by re-contraction if a bougie is not occasion- 
ally passed. 

Peft*ineal section must not be confounded with Syme's operation, 
to which this term is sometimes applied. The older operations of 
perineal section were performed by cutting into the urethra either 
in front of or behind the stricture, and then trying to divide the 
stricture without a guide. They were the most difficult operations 
in surgery. The stricture was often missed altogether and an 
incision made by its side, and the greatest difficulty was experienced 
in finding the proximal end of the urethra. Indeed, after a long 
search the surgeon had often the mortification of having to send 
the patient back to bed without having succeeded in reaching the 
bladder. These difficulties have to a great extent been overcome 
by Mr. Wheelhouse, who, instead of cutting down upon the end 
of the staff on the face of the stricture, opens the urethra half an 
inch in front of it, and passes a director through the opening thus 
made in the urethra into the stricture and divides the latter. 

Wheelhouse^ s method of perineal section. — Pass Wheelhoiise's staff 
(Fig. 425), with the groove downwards, to the stricture. Place the 
patient in the lithotomy position with the pelvis raised so that light 
may fall into the wound. Make an incision in the middle line of 
the perineum, and open the urethra on the groove (not on the point 
of the staff), so as to be half an inch m front of the stricture. 
Seize the edges of the healthy urethra on each side by artery 
forceps, and hold them apart. Withdraw the staff a little, turn 
it so that the groove looks towards the pubes, and catch up the 
upper angle of the opened urethra by the hooked end. The 
urethra is thus held open at three points (Fig. 426). Search for 
the stricture, and pass a slender probe-pointed director through 
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it into the bladder. Divide the stricture with a probe-pointed 
bistoury run along the groove in the director. Pass the point of 
the probe-gorget (Fig. 427) along the groove of the director 
towards the bladder, dilating the divided stricture. Introduce a 
gum-elastic catheter from the meatus into the wound, and guide « 
it by the gorget into the bladder. Withdraw the gorget, and 
retain the catheter in the urethra for three or four days. The 
catheter should allow a catgut bougie to pass through it to act as 
a guide when it has to be changed. 

Cock^s operation of perineal section, or tappiug the distended 
urethra at the apex of the prostate * unassisted by a guide staff.' 



(^ 



Fio. 425.— Wheelboase's staff. 




Fig. 426. — Wheelbonse's method of opening urethnu 
(Bryant's Surgery.) 

Secure the patient in the lithotomy position. Pass the left fore- 
finger into the rectum, and place its point on the apex of the prostate 
(Fig. 428). Plunge a double-edged scalpel (Cock*s knife), or, if 
prefeiTed, a blunt-backed knife, boldly into the median line of the 
perineum, and carry it towards the tip of the finger in the rectum. 
Enlarge the incision by an upward and downward movement of 
the knife, but do not withdraw it. When the point is felt near 
the tip of the finger, press it onwards into the urethra. Withdraw 
the knife, keep the finger in the rectum, and guide a probe-pointed 
director into the bladder. Withdraw the finger from the rectum, 
and pass a cannula along the director into the bladder, and tie it 
in for a few days. This is a good operation for impervious stric- 
ture with retention of urine when the urethra is distended behind 
the stricture. It is also employed for impervious stricture with 
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fistulae and much induration of the perineum, and for such is held 
in considerable favour by some of the Guy's surgeons. For 
these strictures, however, VVheelhouse's operation is more generally 
performed. 

Urethral or urinary abscesses may occur at any part of the 
urethra, but the most common situation is in the perineum. 
Cavse, — They are most often formed in connection with stricture. 




Fio. 427. — Wheelhouse's probe-gorget. 



and are then due to ulceration and local extravasation of urine 
behind the seat of obstruction. They may also result from injury 
inflicted either from without or from within, as passing an instru- 
ment along the urethra, or the impaction of a calculus ; or they 
may occur during an attack of gonorrhoea from inflammation 
extending to one of the urethral follicles or to Cowper's glands. 



Fio. 428. — Cock's operation of ^lerineal section. (Bryant's Surgery.) 

The signs of a urethral abscess in the perineum, its most common 
situation, are the presence of a hard, brawny, deeply-seated 
swelling, generally beginning in the middle line just in front of 
the anus, and as it increases in size, making its way to one or 
other side of the perineum in the direction of the groin. At firat, 
while the pus is bound down by the deep layer of the superficial 
fascia, there is no fluctuation, and it is only as it approaches the 
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surface that this sign of abscess can be detected. The abscess is 
attended with throbbing pain, often with sharp constitutional 
disturbance, and occasionally with a rigor ; it may also cause 
retention of urine. Treatment. — Fluctuation must not be waited 
for, but a catheter passed down the urethra, and a free incision 
made in the median line of the perineum into the swelling, and 
the finger passed into the bladder. If the abscess is not opened, 
it may break externally on the perineum, or it may burrow 
amongst the tissues and break into the rectum ; and if not already 
in connection with the urethra, as when the abscess forms external 
to it, it may break into that canal. 

Urinary flstulsd are generally the result of urinary abscess in 
connection with stricture of the urethra. They may also be due 
to wounds of the urethra, made accidentally, or by surgical opera- 
tion, or to ulceration following impaction of a calculus. They are 
of three kinds : — 1, The periiiecU ; 2, the scrotal ; and 3, the penile. 
The perineal may be single or multiple ; the scrotal are nearly 
always multiple ; and the penile single. In long-standing cases 
the iistulse may burrow among the tissues of the groin, nates, 
and thighs, and may even open into the rectum. 

Treatment, — When due to stricture, the fistuleB will generally 
readily heal when the stricture is cured and a free natural passage 
is established for the escape of urine. Should they not do so — 
I. A perineal fistula^ when small, may be induced to close by 
passing a soft catheter to prevent the contact of urine whenever 
the patient micturates, or by inserting into the fistula a hot wire 
or a probe coated with silver nitrate. If these means fail, the 
edges of the fistula may be pared and brought together by sutures. 
When the parts are indurated and the stricture is of the cartila- 
ginous kind, external urethrotomy and laying open of the fistula 
should be practised. 2. Scrotal fistulce nearly always require 
freely laying open, and when secondary fistulse extend to the groin 
or buttock, they should also be treated in this way ; the stricture 
may be treated at the same time by dividing it by external 
urethrotomy. 3. A penile JisttUa when large, and especially when 
the result of sloughing consequent upon the impaction of a cal- 
culus, usually requires a plastic operation. A flap of skin is raised 
on one side of the fistula; the margins of the fistula are pared, the 
mucous membrane is invaginated towards the urethra and sutured, 
and finally the skin flap drawn across the line of union of the 
mucous membrane and fixed to the skin edge on the opposite side. 

Extravasation of iirine is commonly, though not always, 
the result of stricture, and is then due either to the dilated urethra 
behind a stricture ulcerating and giving way, or to a lacunar 
abscess bursting into the urethra. In either case, the urine is 
forced by the contraction of the bladder into the surrounding 
cellidar tissue. The urethra may give way (I) in front of the 
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anterior layer, (2) between the two layers, and (3) behind the 
posterior layer of the triangular ligament. In the first, and by 
far the most common, situation, it is the bulbous portion of the 
urethra that gives way. Here the urine is prevented from passing 
— 1, backwards into the pelvis by the anterior layer of the 
triangular ligament being attached to the rami of the pubes and 
ischium and sub-pubic ligament ; 2, downwards into the ischio- 
rectal fossa by the anterior layer of the triangular ligament being 
continuous around the transverse perineal muscle with the deep 
layer of the superficial fascia of the perineum ; 3, laterally on to 
the thighs by the deep layer of the superficial fascia of the peri- 
neum being attached to the rami of the pubes and ischium. Hence 
it passes in the middle line into the cellular tissue of the scrotum 
and penis, and laterally on to the abdomen, where it is prevented 
from passing down the thigh by the deep layer of the superficial 
fascia of the groin (which is continuous with the deep layer of the 
superficial fascia of the perineum) being attached along the line of 
Poupart's ligament. When the membraneous portion of the urethra 
is ruptured, the urine is confined at first between the two layers 
of the triangular ligament, and if not let out will make its way 
(1) forwards, through the anterior layer, and take the course as 
given above, or rarely (2) backwards, through the posterior layer, 
and then, as when the urethra gives way behind the posterior 
layer, will make its way around the neck of the bladder, and will 
almost inevitably cause death. Wherever stale urine spreads, it 
produces inflammation and sloughing. 

Symptoms. — The history of a case of extravasation is not un- 
commonly as follows. A patient with a tight stricture is straining 
to pass water, he feels something give way, experiences a sensa- 
tion of relief, and perhaps owing to the tension being removed by 
some urine being forced into the cellular tissue, the superadded 
spasm for a time ceases, and a few ounces of urine are passed 
through the urethra. In half an hour or so a pricking or burn- 
ing sensation is felt in the perineum, soon followed by pain and 
by rapidly increasing swelling of the perineum, scrotum and penis. 
If the urine is not let out by timely incisions the swelling extends 
to the groin, and has been known to reach as high as the axilla. 
The skin now appears dusky or purplish-red and ocdematous, and 
sloughing of the infiltrated tissues rapidly ensues. The absorption 
of the septic products gives rise to constitutional disturbance and 
fever ; the fever, though it may at first run high, soon assumes a 
low typhoid character, and the patient, especially if the subject of 
chronic kidney disease, sinks into a comatx)8e state and dies. 
When the extravasation occurs between the two layers of the 
triangular ligament, it may remain localized, giving rise to a hard 
circumscribed swelling in the perineum, which may slowly make 
its way towards the scrotum ; and lastly, when the e^ravasation 
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occurs behind the posterior layer of the triangular ligament and the 
urine is extravasated into the pelvic cellular tissue, the symptoms 
resemble those of extra-peritoneal rupture of the bladder. 

Treatment. — A catheter should be passed into the bladder, or 
where this is impossible, down to the stricture, and in either case 
a free incision in the middle line of the perineum extending into 
the urethra made on the catheter. Free incisions through the 
skin of the scrotum, penis, and groins, in fact, wherever the urine 
has penetrated, should likewise be made to allow of its draining 
away, and the wounds rendered iis far as possible aseptic by the 
free application of antiseptic lotions. The patient's strength at 
the same time must be supported by fluid nourishment and 

stimulants, and opium given, un- 
less contra-indicated on account of 
kidney disease. 

Stone in the urethra. — A small 
calculus or fragment of one may 
become impacted in any part of the 
urethra, but most frequently in the 
membraneous portion (Fig. 429), 
or just within the meatus. When 
sharp and angular it causes much 
pain, and when large enough to 
obstruct the urethra gives rise to 
retention, and, if not soon removed, 

to ulceration followed by extravaaa- 

Fig. 429. — Calculus impacted in .• „ ^f ,,«:„« T«>i^*««.««# JC ft»- 

urethia. (St. Bartholomew's ^^^'^ ""[ ^^""^- TrM/m^.-If far 

Hospital Museum.) forward. It may often be expelled, 

whilst the patient is stnuning to pass 
water, by holding the meatus and suddenly letting go ; or 
gentle manipulation, aided, if necessary, by a downward incision 
of the meatus, may suffice. Extraction by urethral forceps (Figs. 
430 and 431) should next be tried, but with the greatest gentle- 
ness for fear of lacerating the urethra ; it is much better to 
cut into the urethra than lacerate it with forceps. The forceps 
failing, a free incision over the stone must be made. Thus, 
if impacted in the membraneous portion, it should be removed 
through an incision in the middle line of the perineum ; if 
in the penile portion just in front of the scrotum, it should be 
pushed back if possible into the membraneous portion and removed 
through the perineum, as an incision in the penile portion of the 
urethra is apt to be followed by a fistula, and should therefore be 
avoided. If compelled to incise the penile urethra the incision 
should be free so as to prevent laceration of the tissues in extract- 
ing the stone. The edges of the wound should then be united by 
suture, and a soft catheter tied in the urethra for a few days till 
the incision has healed. 
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Betention of iirine, or inability to pass water, must be dis- 
tinguished from suppression of urine in which none is secreted. 
Came, — Retention may depend upon either (a) obstruction to the 
outflow of urine from the bladder, or {b) inability of the bladder to 
expel its contents consequent upon atony of its muscular coat or 
paralysis. Retention, therefore, is a symptom of several diseases. 
1. In the old, it is commonly due to enlarged prostate with super- 
added congestion, combined with atony of the bladder from over- 
distension. 2. In adult men it may be due to organic stricture with 
temporary spasm of the unstriped muscular fibres of the urethra, 
or to congestion of the mucous membrane owing to gonorrhoea, a 




Fio. 430.— Urethral forceps (Arnold's). 

drinking bout, or cold and wet. 3. In women it may be the result 
of hysteria, or the pressure of an enlarged uterus or other pelvic 
tumour or of the foetal head in parturition. 4. In children it is 
commonly caused by an impacted calculus or ligature of the penis, 
and more rarely by phimosis. 5. At all ages and in both sexes it 
may be due to reflex spasm after an operation on the rectum, 
shock following any severe injury or operation, a tumour in the 
neck of the bladder or urethra, and an abscess in any part of the 
urethra. It may also be due to paralysis consequent upon disease 
or injury of the brain or spinal cord, and to atony of the muscular 
coat of the bladder. In the two latter conditions, however, after 



Fio. 431. — Hogan's urethral forceps. 

the bladder has become distended and will hold no more, the 
excess of urine passively overflows, dribbling constantly away ; and 
this condition of false incontinence must be distinguished from true 
incontinence, in which the urine runs away from the bladder as 
fast as it is secreted by the kidneys. 

Symptoms and signs. — When retention has come on slowly, as 
from the gradual contraction of an organic stricture, there may 
be but little local pain and no constitutional disturbance, even 
although the bladder may be distended by many ounces of urine. 
Where, however, it is produced suddenly, there is usually great 
pain followed by severe constitutional symptoms — a small and 
frequent pulse, a dry and brown tongue, and perhaps delirium, 
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symptoms probably due to the sudden check to secretion by the 
kidneys, and to the stretching of the bladder. The bladder itself, 
unless greatly hypertrophied and contracted, rises out of the 
pelvis, and may be felt as a distinct tumour, dull to percussion, 
and at times extending as high as the umbilicus, or in extreme 
cases even to the ensiform cartilage. The patient, unless drunk, 
usually complains of inability to pass water. When, however, the 
bladder has become gradually distended and urine is passively 
flowing away, he may complain of inability to hold his water, and 
be quite unaware that the bladder is full, and may object to 
have a catheter passed till the condition has been explained. The 
presence of a swelling in the abdomen, and the flowing of urine 
through the catheter immediately after the patient has passed 
Water and believes that he has emptied his bladder, should serve 
for the diagnosis. In suppression, the bladder is found empty on 
passing a catheter. 

Remits of retention. — If the bladder is soon relieved no apparent 
harm may ensue. If neglected, however, the over-distension may 
lead to — I, atony of the muscular coat; 2, cystitis; 3, nephritis; 
4, rupture of the urethra behind the obstruction ; 5 (rarely), 
rupture of the bladder itself; and, 6, passive overflow of urine, 
the bladder remaining full. 

Treatment. — The distended bladder must be relieved, and if the 
distension is extreme and the symptoms urgent, at once. The 
way of doing this will vary according to the cause, and will be 
considered under the following heads : — 

1. Retention from spasm of the unstriped fibres surrounding the 
urethra, sometimes called spasmodic stricture. Spasm is rarely, if 
ever, sufficient, alone, to cause retention, some organic narrowing 
of the urethra being nearly always present. The usual history 
of retention from spasm is a drinking bout, or exposure to cold or 
wet in a gouty or rheumatic subject ; while on careful questioning, 
the patient admits that the stream has been noticed to be small or 
forked, or that a similar attack of retention has previously occurred. 
If the retention has existed for some time, and there is much pain 
and considerable distension of the bladder, a flexible catheter (No. 8 
or 9) should be passed, if necessary under chloroform. \Vlien, 
however, the symptoms are not urgent, and an instrument has 
never l)een passed, a hot bath and a full dose of tincture of 
opium will generally suffice. In retention due to spasm following 
operations, a well-lubricated soft-rubber catheter should be passed. 

When the spasm is associated with a severe organic stricture 
other means may have to be taken. See Treatment of Retention 
from Organic Stricture. 

2. Retention from congestion of the mucous membrane of the 
urethra, sometimes known as congestive stricture. Congestion, like 
spasm, is seldom sufficient of itself to produce retention ; and is 
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nearly always associated with at least a slight organic stricture or 
with some enlargement of the prostate. It is usually the result 
of gonorrhoea, or other conditions causing inflammation of the 
urethra. The treatment is that of retention from spasm. 

3. Retention from hypertroi»hy of the prostate occurs only after 
middle life. It is then generally due to congestion induced by 
cold, the abuse of alcohol, <fec., causing the already existing 
obstruction to become complete. First, try to pass a No. 9 silk 
coud^ catheter (Fig. 416), then a double coud^ (Fig. 416), and 
these failing, a gum-elastic catheter with a large curve. Should 
the point hitch at the middle lobe of the prostate, withdrawing 
the stylet for half an inch will cause the end to slightly tilt up, 
and it will then often readily glide into the bladder. If not 
successful in this way the silver prostatic or the beaked catheter 
must next be tried, but serious mischief may be done by these 
instruments unless the greatest gentleness is used. They should 
never be employed until other forms have failed. If a catheter 
passes easily it may be withdrawn after the bladder is relieved ; 
but if passed with difficulty it had better be left in, as more harm 
may be done by having to pass it again than by leaving it in situ. 
When the bladder is greatly distended all the urine should not be 
drawn off at once, lest syncope be induced, owing to the sudden 
descent of the diaphragm and diminished pressure on the abdominal 
veins. A catheter failing, the retention may be relieved by ; 
1, puncture above the pubes ; 2, puncture through the rectum ; 
and 3, forcing a catheter through the prostate {tunnelling). The 
first method is decidedly the best. The second is seldom appli- 
cable, as the enlargement, as a rule, leaves no room between the 
prostate and the pouch of peritoneum for puncture, which, if 
attempted, will probably wound the peritoneum. The third 
method is attended with extreme danger, and is seldom practised 
at the present day. 

4. Retention from organic stricture. — The symptoms and 
diagnosis of stricture have already been described. Here only 
need be mentioned the treatment to be adopted in cases of reten- 
tion from this cause. An endeavour should first be made to pass 
a catheter, if necessary under an anaesthetic. If this fails, and 
the symptoms are not urgent, a hot bath and a full dose of 
tincture of opium may be given, and another trial made in a few 
hours. Where, however, there are signs of grave kidney disease, 
opium must be withheld or given with great caution. Should 
these means not succeed, or if from the first the symptoms are 
urgent, one of the following methods may be resorted to, viz. : 

1. Aspiration, or puncture of the bladder above the pubes ; 

2. Wheelhouse's operation ; 3. Puncture of the bladder through 
the rectum ; 4. Cock's operation of opening the urethra behind 
the stricture through an incision in the perineum ; and 5. Harrison's 
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operation of puncture through the perineum. AspireUion above 
the pubes, repeated, if necessary, should the stricture not quickly 
yield after the spasm has been removed by emptying the bladder 
and thus reducing the tension, is, as a rule, attended with excellent 
results. It is not, however, absolutely free from danger. Thus 
it should not be practised when the urine is unhealthy, or the 
walls of the bladder are thin and atonied, lest a drop or two 
escape through the puncture into the pelvic cellular tissue, and 
set up septic inflammation and suppuration, which may be followed 
by extravasation of urine. Puficture through the rectum is strongly 
recommended by some surgeons ; but it is open to the objection 
that suppuration between the bladder and rectum, extravasation 
of urine, cystitis, and a permanent recto-vesical fistula, are liable 
to follow, to say nothing of the annoyance to the patient from the 
presence of the cannula in the rectum, and the excoriation of the 
parts by the urine, which, notwithstanding care, is apt to occur. 
The vas deferens, moreover, may be injured, and atrophy of the 
testicle ensue. CocUb operation, (p. 836) is an excellent one, but 
difficult to perform, unless the urethra behind tlie stricture is 
distended with urine. Harrison^ s operation is best adapted to 
cases iu which the stricture is in the membraneous urethra, or the 
obstruction is due to prostatic enlargement Should the passage 
of a catheter not be effected after the bladder has been aspirated 
on several occiisions, Wheelhouse's operation (p. 835} should be 
undertakeu. 

5. Retention from hysteria should be combated by such moral 
and physical treatment as is applicable to that disease. A catheter 
should not be passed if it can be possibly avoided. A hot sponge 
applied to the pubes is often successful. 

6. Retention from paralysis or atony of the bladder, from abscess 
or tumour of the urethra or bladder, from impacted calculus, and from 
ligature of tJhe penis, is discussed under the heads of Paralysis of 
the Bladder, Impacted Calculus, kc, 

Punotnre of the bladder above the pubes (Fig. 349, b). — 
Make a small incision through the skin immediately above the 
pubes, having first ascertained by percussion that the bladder has 
risen well out of the pelvis, and thrust Cock's curved trocar and 
cannula downwards and backwards into the bladder. Withdraw 
the trocar, secure the cannula in situ, and pass through it a soft 
catheter connected with a long rubber tube to carry away the 
urine. In a few days, when the parts are consolidated, the cannula 
should be changed. When the bladder is distended, a good inch 
rises above the pubes uncovered by peritoneum, but when con- 
tracted and hypertrophied it may rise but little if at all. Under 
these latter circumstances the trocar and cannula must be passed 
close to the pubes for fear of wounding the peritoueum. 

AspiiXition is performed in a similai- way, except that the 
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aspirating needle or trocar is thrust in without any preliminary 
incision of the skin. If a small aspirating needle or cannula is 
used there is no danger of extravasation, as on its withdrawal the 
puncture in the bladder is closed by the contraction of the 
muscular fibres ; and even should a drop or two of urine escape 
no harm will ensue provided the urine is healthy. It is a most 
useful emergency operation, and, if necessary, may be repeated 
on several successive occasions. If the urine is ammoniacal and 
loaded with pus it should not be performed. 

Puncture of the bladder through the rectum. — Place the 
patient in the lithotomy position. Pass the left forefinger into 
the rectum, and place its tip just beyond the back of the prostate. 
Take Cock's long curved trocar and cannula, with the point of 
the trocar slightly withdrawn within the cannula. Introduce it 
through the anus, and guide it by the finger in the rectum to a 
spot immediately behind the prostate exactly in the middle line. 
Press the cannula firmly on the bulging trigone of the bladder, 
and plunge the trocar boldly into the bladder, in a direction 
upwards and forwards towards the umbilicus. Withdraw the 
trocar and secure the cannula in situ with suitable tapes. Do not 
plug the cannula, but fix an india-rubber tube on its end, and 
convey this to a vessel beneath the bed. The objections to this 
operation have already been stated (p. 844). 

Puncture of the bladder through the perineum (Harrison's 
operation). — With the patient in the lithotomy position, place the 
left index finger in the rectum and introduce a long straight 
trocar and cannula in the middle line of the perineum about three- 
quarters of an inch in front of the anus and push it steadily 
through the prostate, guided by the finger, into the bladder. 
Withdraw the trocar and fix a rubber tube on the end of the cannula 
to convey the urine into a utensil. The advantages claimed for 
the operation are a dependent drain and a convenient position for 
the external opening. When in consequence of vesical irritation 
a pemmnent opening is desired, Harrison advises that a sound 
should be passed into the bladder, its beak turned down behind 
the prostate into the post-prostatic pouch and the point of the 
trocar directed against it. 

Diseases of tfte Female Urethra. 

Patent urethra. — This may be a congenital condition or the 
result of excessive dilatation. The careful application of the 
galvano-caut^ry will reduce the opening. 

Urethrocele. — A red mass of prolapsed mucous membrane may 
protrude from the urethra of little girls, and is accompanied by 
incontinence. The excess of mucous membrane is destroyed by the 
cautery. 
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Urethral caruncles or vasoiilar tiunoiirs occur as small 
florid, intensely sensitive excrescences usually situated about the 
entrance of the urethra, often surrounding it like a ring and perhaps 
extending some distance up it. They sometimes appear to be due 
to slight injury during catheterization, or to inflammation. They 
give rise to increased frequency of micturition, pain during the act, 
and intermittent attacks of hsemorrhage, thus somewhat simulating 
the symptoms of a calculus ; but inspection at once reveals the 
nature of the afiection. Treatment, — Ligature, or the application 
of the thermo- cautery, generally suffices for their cure, but the 
urethra must not be injured or a stricture will result. 

Chronic urethritis, with urethral abscess and sinus. — This 
is generally caused by gonorrhoea, and is the common latent source 
of gonorrhoeal infection. Vaginal douches prove useless. When 
the flnger is drawn outwards along the urethra pus is pressed out 
of pockets. Sometimes Skene's tubes, the supposed terminal ends 
of the Wolffian duct, are affected. A speculum is passed into 
the urethra to put it on the stretch, and a probe is inserted into 
the pocket. This pocket is then wiped out with a strong antiseptic 
or scraped, or the mucous membrane slit up so as to lay the 
siniTs open. 

Catheterization of the female urethra may be done by a 
soft rubber or glass catheter. It may be passed in the dorsal 
position with the knees bent and the thighs slightly abducted. It 
is best to have the meatus plainly in view by separating the labia 
with the thumb and finger, and putting the end of the catheter 
straight into the meatus guided by a good light. 

Dilatation of the female urethra for the purpose of examining 
the bladder, removing a stone or foreign body from the bladder, or 
catheterizing the ureters is readily effected by the finger, urethral 
dilator, or graduated sound. The dilatation should be gradual so 
as to stretch and not rupture the compressor urethrse lest incon- 
tinence follow. Cocaine (207o) on a pledget of cotton-wool, or 
general aneesthesia may be employed. 

Diseases op the Genital Organs. 

diseases op the penis. 

Paraphimosis is the strangulation of the glans penis by a 
tight prepuce which has been drawn back over it, and cannot be 
replaced. Thus, it is not infrequently met with in boys, from the 
accidental uncovering of the glans and neglect to draw the prepuce 
forward again. In adults it is generally due to swelling, caused by 
gonorrhoea or venereal sores, but it may occasionally occur during 
coitus. It is attended with great oedema of the glans and prepuce, 
and if not soon reduced may lead to ulceration at the line of 
constriction, or even to sloughing of the penis. Treatment — Seize 
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the penis between the first and second fingers of each hand, press 
the blood and oedema out of the glans with the thumbs, and at the 
same time push the glans backwards and try to draw the prepuce 
forwards over it. If this fails, divide with a knife (Fig. 432) the 
constricting band, which is formed by the orifice of the prepuce, 
and which lies just behind the fold of the oedematous mucous 
lining of the prepuce at the bottom of the furrow on the dorsum 
of the penis, taking care to avoid the subcutaneous veins, lest 
extensive subcutaneous extravasation of blood follow. 

Phimosis is a condition in which the prepuce is elongated, and 
its orifice contracted, so that it cannot be drawn back over the glans. 
It may occur as a congenital affection ; or it may be acquired, 
and is then usually due to the cicatricial contraction of the orifice 
following syphilitic ulceration or repeated attacks of gonorrhoea. 
The orifice when very small may cause difficulty of micturition or 



Fig. 432. — Method of dividing the stricture in ].>araphimo8is. 
(Bryant's Surgery.) 

even retention of urine ; whilst the straining to pass water may 
induce prolapse of the rectum, hernia, irritation of the bladder and 
symptoms of stone, nocturnal incontinence, and sometimes even 
hsematuria or symptoms of hip disease or spastic contraction of the 
lower limbs, and if not relieved may produce the harmful effects on 
the urinary organs described under stricture ; or the deposit of the 
urinary salts beneath the prepuce may lead to the formation of 
preputial calculi. The inability to uncover the glans may cause 
pain and difficulty in coitus, and, by preserving a raucous mem- 
brane-like character to the glans, predispose to venereal disease ; 
whilst the secretion which collects beneath the prepuce may, in 
consequence of the irritation it is apt to set up, induce priapism, 
habits of masturbation, inflammation sometimes simulating gonor- 
rhoea, adhesion of the glans to the prepuce, or even as age advances 
the formation of an epithelioma. The treatment may be considered 
under the heads of — 1, circumcision; 2, slitting the prepv/ce ; and 
3, dilatation of the preputial orifice. 
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1. — CircunwUion. — Having separated the prepuce from the 
glans as much as possible with the fingers or a probe, lay hold of 
it with circumcising forceps, on a level shown by the line a 6 in 
Fig. 433. Let the glans slip back, close the forceps, and shave 
off the prepuce in front of them with a clean sweep of the knife. 
The advantage of this incision is that a pointed flap of skin is left 
on the under surface of the penis and fills up the triangular 
interval that results when the mucous membrane forming the 
frenum is subsequently removed (Fig. 434). Remove the forceps, 
slit up the mucous lining of the prepuce in the middle line quite 
to but not beyond the corona, break down any adhesions between 
the prepuce and glans, wash away the secretion, remove the mucous 
membrane to within an eighth of an inch of the corona, twist or 
tie any spurting vessels, and stitch the remaining frill of mucous 




Fig. 433. — Davies-CoUey's inciaion in performing circnmcisioD. a h. Line of 
incision for removing prepuce, e. Point of constriction of the mucous 
membrane which causes phimosis. The fine dotted line indicates position of the 
mucous membrane lining the prepuce and reflected over the gkns. (Gay's 
Hospital Reports. ) 

membrane to the skin with interrupted horse-hair or catgut sutures 
(Fig. 435). In infants no sutures are required. Dress with iodo- 
form gauze. Remove dressing in bath in case of infants or 
young children, and redress with boracic ointment on aseptic gauze. 
After circumcision the meatus is apt to become contracted and 
give rise to reflex irritation. If found small at the time of the 
operation or subsequently, it should be enlarged by an incision in 
a downward direction. 

2. Slitting the prepuce may be done with scissors, or with a 
curved bistoury guided by a director, introduced between the glans 
and prepuce. In either case the mucous membrane should be 
united to the skin-flaps by fine sutures after twisting or tying any 
bleeding vessels. Care should be taken not to pass the director 
into the meatus, and to ensure that the mucous membrane is slit 
quite back to the corona. This operation is very inferior to 
circumcision and should rarely be employed. 
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Fig. 434. — Davics-Colley's 
method of circamcision. 
b. Pointed flap of skin 
filling up triangular in- 
terval d b e which is left 
on removing the mucous 
membrane of the frenum. 
This interval, if not thus 
closed, heals slowly by 
granulation. 



3. Dilatation of the prepuce may be accomplished in slight cases 
by a daily endeavour to draw back the contracted prepuce over the 
glans. It may also be done by the preputial dilator, or by forcible 
separation of the blades of the dressing 
forceps, though such means are not often 
successful. Circumcision is much better. 

Circumcision should be performed — 
1. If the preputial orifice is greatly con- 
tracted ; 2. If the prepuce is very long ; 
3. If inflammatory changes are occurring 
beneath it ; 4. If it is adherent to the 
glans so that it cannot be retracted ; 
5. If any of the usual sequelae, as hernia, 
prolapse of the rectum, &c., are present. 

Primary venereal sores or chan- 
cres. — Two chief varieties of venereal 
sore or chancre occur, the syphilitic or 
infecting^ and the local contagious or 
non-infecting. Either of these may be 
accompanied by sloughing or phf^edsena, 
and is then spoken of as a sloughing or 
phagedeenic sore or chancre. 

1. The primary syphilitic chancre has 
already been described in the section on Syphilis (p. 54). 

2. The local contagious or non-infecting sore^ the soft chancre or 
chancroid^ as it is sometimes called to distinguish it from the hard 
or syphilitic chancre, is a specific form of ulceration probably 
depending upon a distinct 
variety of micro-organism. 
Though the ulcer, like the 
syphilitic, may occur on any 
part of the body that is inocu- 
lated with the specific virus, 
it is so much more frequently 
met with on the genitals that 
it is described with diseases 
of these organs. It is not 
followed by constitutional 
symptoms. 

Signs. — Non-infecting or 
soft chancres are most fre- 
quent at the junction of the 
glans and prepuce, where they often take the form of a ring 
of small ulcers around the corona glandis. More rarely they 
are met with on the muco-cutaneous or cutaneous surface of 
the organ. They usually begin as a small pustule or slight 
excoriation within a few days of inoculation, and, when fully 
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Fio. 436. — Davies-Colley's method of cir- 
cumcision, a b. Line of union when 
the skin edge is stitched to the frill of 
mucous membrane. 
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established, appear as small oval ulcers, with sharply-cut edges 
and a slightly depressed base covered with a greyish slough, and 
sun-ounded by a red areola of inflammation. When irritated, as 
by the rubbing of the clothes, or the retention 6f the secretion 
beneath a long prepuce, they may become indurated ; but the 
induration has not the sharply-defined character of the syphilitic 
sore. The inguinal glands become enlarged {bubo), and matted 
together into a single mass, often of considerable size, and have 
a marked tendency to suppurate. The pus taken from them 
apparently contains the same micro-organism as that of the sore, 
since when inoculated on the same or another person a similar 
sore is produced. 

Diagnosis. — The main diflferences between a non-infecting or 
soft sore, and an infecting or hard, are the following : — The soft 
sore is generally unattended with induration; in the hard the 
induration is generally well marked. The soft occurs within a few 
days of inoculation ; the hard not till after three to five weeks. In 
tlie soft the secretion is abundant and purulent; in the hard 
scanty, and often consists of little more than epithelial debris. 
The soft can be re-inoculated on the same patient, and hence is 
frequently multiple ; the hard cannot be re-inoculated on the same 
patient, and hence is single unless, as very rarely happens, the 
patient is inoculated in two places at the same time. The bubo 
following the soft sore is often single, at firat brawny, then soft, 
and very liable to suppurate. That following the hard sore is 
multiple, hard, and the glands almond-shaped ; it very rarely 
suppurates. A patient, however, may be inoculated with syphilis 
at the same time that he receives a soft sore. Hence, when the 
incubative period of syphilis has passed, the soft sore may take 
on the characters of the hard sore. Till this period is over, 
therefore, a cautious prognosis as to the probable occurrence of 
secondary symptoms should be given. It is consequently not 
uncommon to find a patient with a chancre which presents 
charactei-s both of the hard and soft sore. A soft sore must also 
be distinguished from a crop of hepetic vesicles. The latter are 
small, numerous, and grouped close together, there is usually a 
history of repeated attacks, and but very slight or no enlargement 
of the inguinal glands. 

Treatment. — Local treatment only is necessary, and consists in 
scrupulous cleanliness, protection of the sore from irritation, and 
the application of black- wash, zinc lotion, or iodoform. Should the 
glands become inflamed, rest in the recumbent posture is essential. 
If suppuration threatens, boracio fomentations must be applied, 
and a free incision, in a vertical direction, made as soon as pus 
has formed. The incision should not be parallel to Poupart*8 
ligament since the movements of the groin would delay healing. 
Should any intractable sinuses, as frequently happens, be left 
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after the bubo has suppurated, they should be laid freely open, 
and allowed to granulate from the bottom. 

3. The dotLghing sore is due to want of cleanliness or the reten- 
tion of irritating discharges by a long foreskin, and generally 
occurs in weakly or debilitated subjects. The sore, which is 
covered with a yellow slough, and is surrounded by an angry 
areola of inflammation, spreads rapidly, and is attended with 
considerable swelling and oedema of the penis. The general 
appearances of the ulcer and its appropriate treatment have 
already been given in the section on Ulcers (page 34). 

4. The phagedoBnic sore, — Phagedaena may attack both the hard 
and soft sore, but is said by Mr. Hutchinson to be a more frequent 
complication of the former than of the latter. Like the sloughing 
sore, it may be due to want of cleanliness and neglect, or to the 
irritation of the discharges retained by a long foreskin. It seldom, 
however, occurs to any serious extent, except in those whose con- 
stitutions are broken down by want of food, abuse of alcohol, 
debauchery, or exhausting disease. For a description of the 
characters and treatment of this ulcer see page 35. 

Hpithelioma of the penis generally begins as a warty growth 
or as an ulcer on the glans or inner surface of the prepuce. Old age 
is looked upon as the chief predisposing, and the irritation of 
retained secretion under a long prepuce as the common exciting 
cause. The indurated, sinuous and everted edges of the ulcer, the 
warty base, sanious and foul discharge, rapid growth, advanced 
age of the patient, and later, the involvement of the inguinal 
glands, will generally serve to distinguish it from warts or venereal 
ulcers for which it may be mistaken. If allowed to run its course 
the whole penis becomes infiltrated with the growth ; the lumbar, 
as well as the inguinal glands, become involved ; sloughing and 
ulceration ensue, and the patient generally dies of exhaustion 
or htemorrhage, The internal organs are not usually affected. 
Treatment, — If seen early, the growth alone may be excised, 
together with the inguinal glands, although they may apparently 
be unaffected. As a rule, however, the penis should be amputated 
in front of the scrotum. If the disease extends backwards to 
the scrotum the latter structure may, under certain conditions, 
be split, the whole penis, with the crura, removed, and the urethra 
stitched to the perineum. If the glands are extensively involved and 
have implicated the femoral vessels no operation should be done. 

Amputation of the penis. — (a) In front of the scrotum, A 
dorsal skiu-flap is raised half the circumference of the penis in 
length and breadth, and the remaining skin divided transversely on 
a level with the base of the flap. The corpora cavernosa are next 
cut through at the same level, and the corpus spongiosum three- 
quarters of an inch in front. The urethra is now dissected out of the 
corpus spongiosum and, after bleeding vessels have been tied, 
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is passed through a vertical elliptical incision in the centre of the 
dorsal flap. The flap is united to the skin on the under aspect of 
the penis by sutures. The end of the urethra projecting through 
the incision in the flap is slit vertically and horizontally, and the 
four pieces stitched to the flap. The raw surface of the stump is 
thus completely covered in and union by the first intention occurs. 
A catheter is passed and made to project through the dressings. 
Hcemorrhage during the operation is restrained by the fingers 
of an assistant. The two dorsal arteries and the arteries of the 
corpora cavernosa and of the septum usually require ligature. 

(6) AmptUation of the whole penis. A sound is passed into the 
bladder and the patient placed in the lithotomy position. The 
scrotum having been split and the incision carried over the root 
of the penis, the corpus spongiosum is dissected off the corpora 
cavernosa as far as the triangular ligament, and is then divided, 
leaving the proximal portion long enough to protrude from the 
lower end of the external wound. The suspensory ligament is next 
severed, the dorsal vessels tied and the crura of the corpora caver- 
nosa separated from the ischio-pubic rami with a raspatory. The 
external wound is now closed except below where the urethra 
is brought out. The fixation of the urethra is facilitated and its 
subsequent contraction prevented by splitting the end in the way 
described above. Some surgeons recommend that castration should 
be performed at the same time. If the inguinal glands are enlarged 
the incision round the root of the penis should be prolonged 
upwards to the groin, so that the glands, together with the lymphatic 
vessels running to them, may be removed in one piece. 

DISEASES OF THE SCROTUM, SPERMATIC CORD, AND TESTICLE. 

Epithelioma of the sorotuin, often called chimney-sweep's 
cancer, from the frequency with which it occurs in chimney- 
sweepers owing to the irritation of the soot, generally begins as a 
dark wart or tubercle which ultimately ulcerates, producing a sore 
with hard sinuous everted edges, and an irregular warty tuberous 
base. In some instances ulceration is delayed and the cancer takes 
the form of a typical cauliflower-like growth. At times it begins 
as a chronic eczema. The irritant would appear to be not merely 
the carbon of the soot, but one or more of the products of the 
destructive distillation of coal, as the cancer does not occur from 
soot produced by the buniing of wood, and is found amongst workers 
in coal-tar and its products The inguinal glands become enlarged 
early, at first from inflammatory infiltration, later from invasion 
by the epithelial growth, but the disease does not, as a rule, 
affect internal organs. The testicle may occasionally become 
involved, when the lumbar glands will be, sooner or later, affected. 
Death is commonly due to the exhaustion and sepsis produced by the 
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ulceration in the inguinal glands, or haemorrhage fi-om the opening 
of a largo blood-vessel in the groin. Treatment. — Free and early 
excision with the knife, and removal of the inguinal glands if 
enlarged and hard. If the testicle is involved it should be excised 
at the same time. The skin of the part is very lax, and although 
the testicle may be denuded it, as a rule, rapidly becomes covered 
in. If there is not sufficient skin, the testicle must be removed. 
When a deep dissection is necessary for the removal of the disease, 
a staff should be placed in the urethra to avoid ii^uring that canal. 

(Edema of the scrotum, owing to the laxity of the tissues, 
is common. It may occur in kidney and heart disease as part 
of the general dropsy, or it may be caused by inflammation of 
the neighbouring parts, as the testicle. It is also met with in 
extravasation of urine, and may occur after an operation for hernia, 
varicocele, <fec. 

Erysipelas of the scrotum may be the result of slight 
injuries, abrasions, &c. It is attended with great swelling, and 
oedema, but with little or no redness, and is very liable to termi- 
nate in extensive sloughing and gangrene. The same general and 
local treatment should be adopted as described under Erysipelas^ 
with free and early incisions should suppuration threaten. 

Eczema and prurigo of the scrotum require no special 
mention. 

Elephantiasis scroti is an enormously hypertrophied condition 
of the skin and connective tissue of the scrotum, and depends 
(like a somewhat similar condition known as lymph-scrot'umy in 
which a milky fluid exudes from the skin) on the presence of 
the JUaria sanguinis hominis. The lymphatics are blocked by the 
ova of the nematode, and stasis of the lymph stream ensues. The 
disease is common in the East, and in the West Indies, but is 
seldom met with in this country, and then hardly ever except in 
those who have lived in those countries. The penis is usually 
affected in a similar manner. (See Diseases of Lymphatics, p. 33.) 
Treatment. — The hypertrophied mass may be dissected off" the 
testicle and penis, after elevating it for some hours before the opera- 
tion in order to drain it as much as possible of blood. The base of the 
mass during the operation should be constricted by an elastic band. 

Hydrocele is a collection of serous fluid in connection with the 
testicle or spermatic cord. 

I. Hydroceles in relation with the testis. 

A. The fluid is contained within the tunica vaginalis. Of this 
form there are four varieties. (1) The common or vaginal hydrocele 
in which the normal tunica vaginalis is simply distended with 
serous fluid. This form may be either acute or chronic. (2) The 
congenital hydrocele in which the fluid is contained in an unob- 
literated funicular process of the tunica vaginalis communicating 
with the general peritoneal cavity. (3) The infantile hydrocele in 
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which the tunica vaginalis proper and part of the ftiiiicular pro- 
cess is distended with fluid as far as the external abdominal ring, 
the funicular process in the inguinal canal having been obliterated. 
Of this form there is a sub-variety, the hydrocele en btssac in which 
the funicular process has been obliterated at the internal abdominal 
ring and is contracted at the external ring so that there are two 
sacs continuous with each other by a narrow neck. (4) The 
inguinal hydrocele in which the tunica vaginalis is distended with 
fluid around the testicle retained in the inguinal canal. The 
sac generally communicates with the peritoneal cavity. 

B. The fluid is not contained in the tunica vaginalis. Of this 
form there are two varieties : (1) The encysted hydrocele of the 
epididymis in which the fluid is contained in a sac connected 
with the epididymis. (2) The encysted hydrocele of the testis in 
which the fluid is contained in a space between the tunica albuginea 
and the tunica vaginalis. 

II. Hydroceles in relation with the spermatic cord. Two 
varieties are described : (1) Diffuse hydrocele of the cord, which is 
nothing more than a localized oedema of the connective tissue of 
the cord. (2) Encysted hydrocele of the cord in which there is a 
distinct sac containing fluid and arising either {a) in connection 
with an unobliterated portion of the fimicular process of the 
tunica vaginalis, or {h) in connection with some persistent remains 
of the genital portion of the Wolffian body, viz., the paradidymis 
of Waldeyer or organ of Giraldes. 

Common or vaginal hydrocele is a collection of serous fluid 
in the cavity of the tunica vaginalis. 

CatwM.— Infancy, middle age, heredity, gout, and malaria are 
said to predispose to it ; whilst slight injuries, repeated strains, 
the presence of loose bodies in the tunica vaginalis, and certain 
chronic diseases of the testicle are sometimes exciting causes. 
Often, however, no apparently efficient cause whatever can be dis- 
covered. A collection of fluid in the tunica vaginalis is common in 
connection with gonorrhoeal epididymitis, acontusion of the scrotum 
or punctured wound of the tunica vaginalis, and is then spoken of 
as acute vaginal hydrocele. It usually subsides in a few days 
with the disease or injury to which it is secondary. 

Pathology, — By some it is looked upon as a passive dropsy, due 
to a loss of balance between the secreting and absorbing power 
of the tunica vaginalis ; by others it is believed to be due to chronic 
inflammation. The fluid is of a pale straw colour, with a speciflc 
gravity of 1,020 to 1,030, and contains a large quantity of albumen. 
The dilated tunica vaginalis is usually thin ; bnt in lonjij standing 
cases it is occasionally greatly thickened, and may be of cartila- 
ginous consistency. The coverings are the same as those of the 
testicle, viz., skin, superficial fascia, dartos, and intercolumnar, 
cremasteric and infuudibuliform fascia*. 
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St/mjj(oms. - Ordinary hydrocele forms a smooth, tense, elastic 
or fluctuating swelling in the scrotum, of a pyriform, globular or 
oval shape, and is frequently slightly constricted at its middle or 
at its lower or upper part. The chief diagnostic sign is its trans- 
lucency. If the walls are very thick it may appear opaque when 
examined for translucency in the usual way by the light of a 
candle ; but I have never met with a hydrocele, however thick its 
walls, which was not found translucent when a powerful light, as 
that of an ophthalmoscopic lan)p, was used. The cord is free, and 
there is no impulse on coughing, signs which serve to distinguish 
it from a hernia. When the hydrocele extends up the funicular 
portion of the tunica vaginalis into the inguinal canal there may 
however be a transmitted impulse from the abdominal wall ; it 
might then be mistaken for an irreducible hernia. The dulness 
on percussion, the history that it began at the bottom of the 
scrotum, and the translucency, if the light be powerful enough, 
will distinguish it The translucency must not be relied upon 
entirely, since an hernia in an infant containing only empty 
intestine is translucent, and if strangulated, would, like a hydro- 
cele, be irreducible, and give no impulse on crying. An hydatid 
cyst in the tunica vaginalis would also be translucent. The testicle 
is situated behind and near the lower part of the hydrocele, save 
in exceptional cases where adhesions have been contracted to the 
anterior wall, or the testicle has descended retroverted. 

The treatment may be palliative or radical. Palliative treatment 
consists in tapping the hydrocele with a trocar and cannula, and 
repeating the operation from time to time as required. Before 
tapping a hydrocele the situation of the testicle should be made 
out^ lest it be injured by the trocar. This can usually be done by 
marking the opaque spot whilst examining for translucency, and 
by the patient's sensation on handling it. If the sac is not very 
tense the testicle can be felt. Choose a spot for puncture on the 
front of the swelling, free from scrotal veins, which can readily 
be seen through the skin, and having made out the situation of 
the testicle, grasp the tumour from behind with the palm of the 
hand so as to make it tense, and plunge the trocar and cannula, 
held as in Fig. 436, sharply into the sac to ensure perforating the 
wall. The trocar should be directed at first backwards, and then 
immediately turned upwards to avoid wounding the testicle. 
Having withdrawn the fluid, remove the cannula, and apply a 
small \m({ of lint or strapping. 

The radical cure is commonly eflfeetcd bv injecting tincture of 
iodine into the sac through the cannula after having withdrawn 
the fluid. The quantity injected is usually about two drachms. 
If ten drops of a 5 per cent, solution of cocaine are injected before 
the iodine no pain generally is felt at first, but as the eflect of 
the cocaine wears oft", intense pain, lasting for an hour or more, is 
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often experienced. Injections of pure carbolic acid {5J.), or of 
perchloride of mercury (1 in 2,000) appear to be equally effective, 
and are attended with little or no pain. The injection sets up 
some slight amount of inflammation, and generally cures by 
restoring the balance between the secreting and absorbing power 
of the tunica vaginalis, or occasionally by causing adhesions 
between the two layers of the tunica vaginalis. Should the 
injection fail, it may be repeated ; or the tunica vaginalis may be 
laid open, a portion cut away, and the remainder united by suture 
and drained. But even this treatment cannot always be depended 
on. for curing the hydrocele. The only absolutely ceitain method 
is to lay open the sac and allow it to granulate up from the 
bottom. 

The hydroceles so frequently seen in young children generally 
undergo a spontaneous cure, and nothing beyond an evaporating 




Fio. 436. — Tapping a hydrocele. (Bryant'B Surgery.) 

lotion is usually necessary. Should the hydrocele prove intract- 
able, however, it may be punctured with a fine trocar and cannula, 
and, if necessary, afterwards injected with a weak solution of 
iodine. 

Congenital hydrocele is a collection of fluid in the sac of the 
tunica vaginalis, the funicular process of which through an arrest 
of development has remained unobl iterated. The fluid, therefore, 
unless the aperture of communication is very small, can be readily 
pressed back into the abdominal cavity, and an expansile impulse 
is given to it on coughing or crying. In this respect it resembles 
a congenital hernia, as it does also by coming on slowly shortly 
after birth, and by occupying the inguinal canal, as well as the 
scrotum ; but its translucency, duluess to percussion, regularity 
of outline, uniform feel, and the fact that the fluid goes back 
slowly when pressed upon, and without the sudden slip or gurgle 
as is the Ciisc in a hernia, should serve to distinguish it. It 
should not be forgotten that a piece of omentum or intestine may 
descend into the sac of the hydrocele. At times, the aperture of 
communication between the funicular process and the general 
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peritouciil cavity is closed, and though the hydrocele may btiil 
extend more or less up the inguinal canal, the fluid cannot be 
pressed back into the abdominal cavity. To this condition the 
name of infantile hydrocele has been given. 

Treatment — A truss should be applied over the inguinal canal 
to promote the obliteration of the funicular portion of the tunica 
vaginalis, and to prevent the descent of a hernia, and subsequently 
the hydrocele may be treated in the ordinary way. Should this 
not suffice, the funicular process may be exposed by open incision, 
the neck ligatured, and the sac removed. As a rule, however, 
when the obliteration of the funicular portion has been accom- 
plished, the hydrocele undergoes a spontaneous cure. 

Encysted hydrocele of the testicle and epididymis. — This 
term is applied to a cyst or cysts formed in connection with the 
testicle or epididymis, but having no communication with the 
cavity of the tunica vaginalis. Cysts in connection with the testicle 
itself are very rare. They are formed by the collection of fluid 
between the tunica albuginea and tunica vaginalis, and require no 
further description here. Encysted hydroceles of the epididymis, 
however, though still rare, are more often met with, and may be 
divided into (1) the subserous cysts, which are of no clinical import- 
ance, except that they may sometimes become pedunculated, and 
then getting detached may form loose bodies in the tunica vaginalis, 
and (2) the parenchymaUxus or spermatic cysts. The latter are 
thin-walled, membraneous cysts lined with cubical epithelium, 
and containing a watery, slightly opalescent or milky fluid, in 
which there is often an abundance of spermatozoa. The presence 
of the spermatozoa may be due to the rupture into the cyst of 
one of the seminal ducts ; or to the cyst being developed in con- 
nection with a seminal duct. The origin of these cysts is doubtful. 
They are generally believed, however, to be developed from some 
of the fcBtal remains of the Wolffian body or Mullerian duct, such 
as the organ of Giraldes, hydatid of Morgagni, <fec., so abundant 
in the situation of the epididymis. 

Signs, — They appear as tense, fluctuating, translucent, moveable, 
globular, smooth or lobulated swellings, without impulse on cough, 
and situated immediately above or behind the testicle. The cord 
is generally free. They are often combined with an ordinary 
hydrocele. 

Treatment. — These cysts usually give rise to no inconvenience, 
but should they increase in size and cause pain, they may be tapped 
in the ordinary way, or, if this fails, dissected out with strict anti- 
septic precautions. Injection has not been attended with success. 

Encysted hydrocele of the spermatic cord is a collection of 
serous fluid in an unobliterated portion of the funicular pix)cess of 
the tunica vaginalis. The fluid is similar to that of an ordinary 
hydrocele. The coverings of the cyst are those of the funicular 
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process, viz., the skin, and the superficial, iutercolumnar, cremas- 
teric, and infundibuliform fasciss ; the vas with the spermatic 
arteries and veins are behind it. 

Signs. — An encysted hydrocele of the cord appears as a well- 
defined, tense, oval or globular, fluctuating, freely moveable 
swelling in the course of the spermatic cord. It is unconnected 
with the testicle below, and cannot be reduced into the abdomen 
above although it may be pushed some distance up the inguinal 
canal. It is translucent, and gives no impulse on coughing. Hut 
when high up in the inguinal canal, it may lie difficult to distin- 
guish from a small irreducible hernia, as an impulse is communi- 
cated to it from the abdominal walls, and it may 
be impracticable to detect its translucency. A 
cautious puncture with an exploring needle may 
then be necessary to diagnose it. 

Treatment. — Painting with tincture of iodine 

may first be tried. This failing, the cyst should 

be punctured with a small trocar and cannula. 

Should it refill, it may be injected with iodine, 

*kc., like an ordinary hydrocele, or it may be laid 

open by an aseptic incision ; or better, dissected 

out, and if it communicates with the peritoneal 

cavity, a fact which may be determined by 

passing an aseptic probe along its neck, the 

neck should be freed and ligatured as high up 

as possible. Before undertaking its radical cure 

by injection, it must be ascertained that there is 

no communication with the peritoneum. This 

may usually be done by noting that no decrease 

in size takes place on applying steady pressure 

for some little time. 

Fio. ^437. — ^'»»^- A hydrocele of a hernia sao is said to result 

thobmew's Hos- ^^^^ t^^© sac of a pre-existing hernia has become 

pital Museum.) distended with fluid after the contents of the sac 

have been reduced and its neck has from some 

cause, as an adherent piece of omentum, become obliterated. Signs, 

— The swelling is elastic, fluctuant, and perhaps, translucent. There 

is no impulse on coughing, but a history of a former hernia in the 

situation in which the swelling has formed. Treatment. — It should 

be cut down upon, the neck ligatured, and the sac itself dissected 

away. 

Varioooele is a dilated and varicose condition of the pampini- 
form plexus of veins (Fig. 437). 

The causes of varicocele are not really known. It has been attri- 
buted to an extra lax state of the parts, induced by debility and 
general want of tone ; congestion from too early or continual excite- 
ment of the sexual organs ; occupations involving long standing ; 
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and to certain anatomical peciiliarities (all of which, however, 
are present in every healthy male), such as the great length of the 
spermatic veins, the dependent position of the testicle, the plexi- 
form arrangement of the veins in the scrotum, <fec. But it often 
occurs in men in good health, and in whom the parts are not lax. 
The reasons given for its much greater frequency on the left than 
on the right side are — 1, that the left vein is longer than the 
right ; 2, that an ol>8tacle is offered to the outlet of the left vein 
by its opening at right angles into the renal vein ; 3, that the 
blood -pressure is less in the vena cava than in the renal vein ; 
4, that the left vein is crossed by the sigmoid flexure, and is hence 
liable to be pressed upon by fsecal accumulations. Mr. Bennett 
considers that it is due to congenital malformation in the sper- 
matic venous apparatus. Mr. W. G. Spencer, who has recently 
worked at this subject, believes that the presence of the large veins 
is due to a congenital variation from the normal process of develop- 
ment, whereby many of the veins of the Wolffian body (from which 
the spermatic veins are formed) remain unobliterated and capable 
of being dilated by anything obstructing the return of venous blood 
from the testicle. More of these veins, he says, are normally 
obliterated on the right than on the left side. 

Symptoms and didgnosU, — There may be merely a sense of weight 
and fulness in the scrotum, or dragging, or even severe, pain, worse 
after the day's work but relieved by recumbency. The symptoms, 
however, are often more mental than physical, the patient fearing 
impotence or sterility, and sometimes becoming hypochondriacal in 
consequence. The varicose veins, which may sometimes be seen 
through the skin of the scrotum, form a soft, irregular, opaque, 
knott^, pyriform mass, in which there is a distinct expansile thrill 
or impulse on cough. The swelling is confined to the scrotum, and 
although it may be reduced on the patient's lying down, it does not 
go back with a gurgle or slip like a hernia, and gradually returns 
when the patient rises, notwithstanding that the finger is placed 
over the external abdominal ring. The testicle, though perhaps, as 
a rule, a little smaller than natural, is seldom much atrophied. 
The treatmrnt may be either palliative or radical. 

Palliative treatment consists in cold sponging, the use of 
shower-baths, healthy exercise, regulation of the bowels, and the 
administration, when indicated, of ferruginous tonics ; whilst the 
mental anxiety of the patient should be relieved by the assurance 
that atrophy or impotence need not be feared. Locally^ a sus- 
pensory bandage should be worn, or the veins braced up by 
drawing the lower part of the scrotum through a Wormahrs ring. 

Radical treatment should be undertaken ( 1 ) when the varicocele 
is large or causes much pain ; (2) when it acts as a bar to entering 
the public services ; or (3) when it appears to be inducing 
atrophy of the testicle. Whether it should or should not be 
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undertaken for the cure of mental distress, must be left to the 
judgment of the surgeon in each individual case. (a) Open 
method. If the open method is chosen, the parts should be 
shaved and the incision made over the external ring rather than 
in the scrotum, since it is diflScult to thoroughly disinfect the 
skin in the latter situation, and the most rigid antiseptic pre- 
cautions should be taken. The vas having been pressed back, the 
veins are made prominent by nipping them up with the finger 
and thumb. The incision, which should be one inch in length, is 
then made through the skin and continued in depth till the veins 
are fully exposed. An aneurysm-needle armed with fine silk is 
then passed beneath the pampiniform plexus of veins, care being 
taken not to include the deferential veins, lest the testicle slough. 
The veins forming the plexus are now tied at the external ring, a 
clamp forceps applied a little below, and the veins divided. The 
pampiniform plexus is next drawn up into the wound, isolated as far 
as the testicle, a ligature applied, and the whole varicocele cut 
away. The ligatures on the ends of the cut veins are now tied 
together, thus shortening the cord and bracing up the testicle. 
The wound is accurately closed by fine gut sutures and an 
antiseptic dressing applied, (b) Svhcutaneous method. The vas, 
which can always be felt as a rounded cord, is separated from 
the veins ; with a naevus-needle a thread of fine silk is passed 
between the veins and the vas, and then back again between the 
veins and the skin, and the veins tied, allowing the knot to slip 
through the pimcture in the skin. The procedure is repeated three 
quarters of an inch above, and the scrotum placed in an antiseptic 
dressing. After either method a hard mass remains for some 
months between the situations of the ligatures, but gradually 
disappears in time. Where the veins are much elongated the 
open incision is the best. 

Lymphooele is a dilated and varicose condition of the 
lymphatics of the cord. It is very rare. The signs are like those 
of varicocele. The dilated lymphatics should be dissected out. 

Tumours of the spermatio cord are occasionally met with ; 
lipomata only are here described. Lipomata are not very 
uncommon. They occur as elongated, soft, semi-fluctuant, smooth 
or occasionally finely lobulated swellings. They spring from the 
subperitoneal fat, and during their descent along the inguinal 
canal may draw down a process of peritoneum, into which a 
hernia may descend. They are more often met with on the left 
side, occur in lean as well as in fat people, and increase slowly 
and steadily in size. They may be distinguished from an inguinal 
hernia, with which they are often associated, by being irreducible, 
by having as a rule no impulse on cough, by their elastic feel 
and by descending lower when traction is made on the testicle. 
Treatment. — Open incision and dissecting out the growth. 
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Torsion of the spermatio cord, t.e,, a twisting of the cord 
80 that the epididymis is felt in front instead of behind the body 
of the testis, is occasionally met with either in a testis to all 
external appearance previously normal, or in a testis retained in 
the inguinal canal. The twisting has been attributed to spasm of 
the cremaster. If unrelieved the testicle will atrophy or necrose. 

The sympUmis generally come on suddenly after great strain or 
exertion. There is a tender and painful swelling in the groin 
or scrotum, dull to percussion, irreducible, without impulse on 
cough, and attended by some fever. Vomiting is nearly always 
present, and there may be constipation. Thus when the testis is 
retained a strangulated hernia is very closely simulated. 

Treatment, — When seen early the cord may be untwisted if the 
testis is in the scrotum, the symptoms at once disappearing as in 
Nash's case. If the testis is in the groin or inguinal canal, it 
should be removed and the canal 
and ring closed by sutures. 

Hsematooele is an effusion of 
blood into the cavity of the tunica 
vaginalis. Blood may also be 
effused into an encysted hydrocele 
of the testis, epididymis or cord, 
into the substance of the testicle 
itself, or into the tissue of the 
scrotum ; and to such the terms 
hsematocele of the testis, haemato- 
cele of the cord, Ac, have been 

applied. All of these conditions, pio. 438.— Haematocele. (St. Bar- 
however, are too rare to need tholomew's Hospital Museum.) 
description here. 

Causes. — An ordinary hsDmatocele may be due to a blow on the 
testicle, or a strain in lifting heavy weights, or a like injury to a 
hydrocele ; to puncture of the testicle or a blood-vessel in tapping 
a hydrocele ; or to the giving way of a weakened or varicose 
vessel in consequence of the alteration in tension on removal of 
the hydrocele-fluid by tapping. At times, however, it may occur 
spontaneously, and is then probably due to some atheromatous or 
other change in the vessels, or chronic inflammation of the tunica 
vaginalis. 

Pathology. — The effused blood may be absorbed, or it may 
clot and be deposited on the walls of the sac, giving the 
hsematocele on section the appearance of an aneurysm f Fig. 438) ; 
or the central portions of the clot may break down into a 
chocolate-coloured fluid, which under the microscope is seen 
to consist of disintegrating blood corpuscles and hsematin and 
cholesterin crystals. At times suppuration may take place, the 
fluid in the sac then consisting of a mixture of broken-down 
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blood and pus. Calcification of the walls in old-standing cases 
may occur. 

iigns and diagnosis, — Haematocele comes on suddenly, appearing 
as a smooth, tense or semi fluctuating, oval or globular, non- 
translucent swelling in the scrotum. At first there may be 
considerable pain in the testicle and ecchymosis of the scrotum ; 
but later, neither, as a rule, will be present. Testicular sensation 
is generally discovered behind the swelling. The freedom of the 
cord and absence of impulse on coughing should at once serve to 
diagnose it from a hernia, and its non-translucency from a hydro- 
cele. But from malignant or other growths it is often difficult to 
distinguish it ; and, indeed, in some cases it is only after puncture 
with a grooved needle or even after an exploratory incision, that 
this can be done. The history of its sudden onset, its shape, the 
absence of the varying consistency noted in malignant disease, 
the non-involvement of the lumbar glands or of the cord, and the 
presence of testicular sensation posteriorly, should help in the 
diagnosis. On puncture a chocolate-coloured fluid escapes in the 
one case ; arterial blood or nothing at all, in the other. 

Treatment. — When the hsematocele is recent, rest in bed, the 
application of cold or of evaporating lotions, and the elevation of 
the part on a pillow, may lead to the absorption of the blood. If 
this fails, the blood may be withdrawn with a trocar and cannula. 
When such is done, however, the sac in my experience generally 
refills, and I believe time is gained in the end by at once making 
a free incision into the sac, turning out the clots, dissecting away 
the walls of the sac and closing the wound by suture. Care should 
be taken not to injure the testis or cord. In long-standing cases, 
and especially when the walls are much thickened, this treatment 
is clearly indicated, but if, on laying the sac open, the walls are 
found of cartilaginous consistency, perhaps calcified, and the 
patient is old or broken down in constitution, excision of the 
testicle is then called for, as otherwise long-continued suppuration, 
which may terminate in exhaustion and death, may ensue. Where 
suppuration has oocuiTed, a free incision should, under any 
circumstances, at once be made. 

Acute inflammation of the testicle is known as orchitis^ or 
as epididymitis according as the body or the epididymis is primarily 
or chiefly affected. 

Causes. — Gonorrhosa is the most frequent cause ; but injury of 
the testicle, and irritation of the prostatic urethra, as from the 
tying in of a catheter, or from the impaction of a calculus or 
fragment of a calculus, are not uncommon causes. Orchitis some- 
times occurs during an attack of mumps, and is then said to be due 
to metastasis. It also occurs in gout, occasionally in rheumatism 
and malaria. It has also been attributed to the use of strong 
injections for the cure of gonorrhoea. How inflammation of the 
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testicle is induced by the irritation of the urethra is a disputed 
question. It is variously taught, however, that it is due to — 

1, iuflammatiou spreading along the vas, the most likely view ; 

2, reflex irritation ; and 3, metastasis. 

Pathology. — The walls of the tubules and the inter tubular con- 
nective tissue become infiltrated with inflammatory products, and 
the tubules filled with desquamated epithelium. Resolution usually 
occurs, leaving the testicle little or not at all impaired either in 
structure or function. Suppuration, however, is occasionally 
induced ; and when the epididymis is chiefly involved, the inflam- 
matory material, in place of being absorbed, may be converted into 
fibrous tissue, which, subsequently contracting, may cause obstruc- 
tion of the tubules of the epididymis. Such may be known to 
have occurred by the presence of a small hard lump in the region 
of the globus minor or major. An effusion of fluid into the tunica 
vaginalis {acute hydrocele) is very common, but more so in 
epididymitis than in orchitis, because the visceral layer of the 
tunica vaginalis is in contact with the inflamed tissue in the 
former case, but is separated from it by the thick tunica albuginea 
in the latter. 

Signs. — \u a well-marked case there is intense pain in the 
testicle, with a dragging or aching pain in the groin and along the 
course of the cord. The testicle is swollen and exquisitely tender 
on handling ; the vas feels uniformly swollen and thickened ; and 
the skin of the scrotum is oodematous and of a dusky-red colour. 
When the inflammation falls on the epididymis, the pain and 
swelling is chiefly confined to the lower and back part of the testicle 
— the region of the tail of the epididymis, i.^., the globus minor — 
and fluid will often be detected in the tunica vaginalis. The dis- 
charge, if the inflammation of the epididymis occurs during an 
attack of gonorrhosa, generally ceases or becomes less when the 
inflammation is at its height. The local signs are often accom- 
panied by sharp febrile disturbance, raised temperature, furred 
tongue, nausea or even vomiting, and constipation. 

Treatment. — When the attack is acute, rest in bed with the 
testicle supported on a pillow is desirable. Fomentations, and, in 
the intervals, hot boracic poultices applied to the testicle and 
groin, give the most relief. Internally a brisk purge should be 
given at the onset, followed by saline laxatives and small doses of 
antimony. If the pain is very severe, opium or salicylate of soda 
(grs. XI. every hour or two) may be given ; or belladonna and 
glycerine may be applied ; or a vein of the scrotum opened ; or 
the tunica vaginalis or testicle punctured to relieve tension either 
with a needle in several places or with a tenotomy knife. If 
suppuration occurs, a free incision should be made to let out the 
pus. In subacute attacks, where the patient is unable to leave 
his work, a suspensory bandage should be worn. If the testicle 
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remains enlarged it should be strapped. Appropriate remedies 
must be given should the inflammation have a gouty, rheumatic, 
or malarious origin. 

Chronic inflammation of the testicle may be a sequel to the 
acute disease ; or it may begin as a subacute affection, and, like 
the acute orm, may involve either the body of the testicle or the 
epididymis, or both. The two chief causes of chronic inflammation 
are syphilis and tubercle ; but it may occur independently of either 
of these affections, and should then, for the sake of distinction, be 

called simple chronic orchitis 
or epididymitis. The syphilitic 
and tubercrdous forms are de- 
scribed separately under those 
heads. 

Signs. — The testicle appears 
enlarged, smooth, laterally- 
compressed, egg-shaped, hard, 
heavy, and painful on pres- 
sure ; the testicular sensation 
is not lost ; the vas is but 
slightly thickened ; the skin is 
non-adherent, and the epididy- 
mis (except when the disease 
is limited to that part) is not 
distinguishable from the body 
of the organ. In chronic epi- 
didymitis an indurated, pain- 
ful, and tender lump is felt in 
the situation of the globus 
minor or major. 

Treatment. — Mercury or 
iodide of potassium should be 
given internally, and strap- 
ping applied to the enlarged 
organ when the body is chiefly 
affected. In chronic epididy- 
mitis, in addition to internal remedies, inunction with mercurial 
ointment may be of service. 

Tuberculous disease of the testis may result from (1) pri- 
mary infection, i.^*., the tubercle bacillus having entered the blood 
stream from without, may find its locus minoris resistentise in the 
testicle, as the result, perhaps, of some slight strain or other 
injury ; or (2) it may be secondary to similar disease existing in 
neighbouring organs, such as the bladder, prostate, «fec., and is 
then due to extension of the disease along the vas deferens. 

Pathology, — The disease generally begins in the epididymis, and 
thence may spread to the body of the organ. It may also, when 



Fio. 489.— Tubercle of the testicle with 
local hydrocele. t. Body of testicle. 
K. Epididymis greatly enlarged, v. Vas 
much thickened. (St. Bartholomew's 
Hospital Museum.) 
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it primarily attacks the testis, extend along the vas to the veslcula 
seminalis and prostate, and thence to the bladder, and even to 
the ureters and kidneys. In some cases the testicle appears to be 
the starting-point of a general tuberculosis ; in others, merely to 
be involved in common with other organs in the general disease. 
In many instances, however, the disease may remain localized to 
the testicle, and no other manifestation of tubercle occur in the 
body. The inflammatory products infiltrating the epididymis and 
testicle have a great tendency to undergo caseation, forming 
the non- vascular yellow masses of cheesy-looking material so 
characteristic of the disease (Fig. 440). 

Signs, — The disease usually begins insidiously and with little 
paia The epididymis, especially the head or the tail if the 
tubercle spreads from the bladder or prostate up the vas, aud later 
the body of the testicle, are found 
enlarged. The testicle is usually 
but slightly tender on handling, 
and the testicular sensation is not 
lost; a hydrocele (Fig. 439) may 
be present, or part of the tunica 
vaginalis may be obliterated. Subse- 
quently the vas becomes irregularly 
thickened, so that it feels like a 
string of beads, and the skin adhe^ 
rent, especially behind and below 
where it is in contact with the 
epididymis without the intervention 
of the tunica vaginalis (Fig. 439); 

whilst still later the skin may give „ ..^ - , , .,.,,., 

J - .^ -P. , Fio. 440.— Tubercle of the testicle. 

way, and a fungus composed of the (g^. Bartholomew's Hospital 

infiltrated tubules protrude, or a Museum.) 
discharging sinus be produced. The 

vesicula seminalis or prostate may now be felt enlarged on 
examining by the rectum, and bladder or urinary troubles may 
set in; whilst symptoms of tubercle in the lung, larynx or 
other organs may supervene and the patient succumb to tuber- 
culous disease. At other times no constitutional signs manifest 
themselves, and the patient may completely recover. 

Diagnosis. — From syphilitic orchitis it may generally be dis- 
tinguished by the enlargement of the epididymis, the moniliform 
thickening of the vas, presence of testicular seusaticn, adhesion 
of the skin, tendency to softening and suppuration, enlargement 
of the vesicula seminalis, concomitant signs of tubercle elsewhere, 
non-effect of anti-syphylitic remedies and tiie discovery of tubercle 
bacilli, should there be an open wound, by cultivation experiments 
of the discharge. From malignant disease it may, as a rule, be 
readily diagnosed, in that the malignant aflfection is of rapid 

w. 3 k 



Digitized by 



Google 



866 DISEASES OF REGIONS. 

growth, and affecte the whole organ without distinction of body 
or epididymis. 

Treatment, — In the early stages, before the vas or vesicula 
seminalis has become involved, some surgeons advise the removal 
of the organ for the purpose of preventing, if possible, general 
dissemination of the disease, and where both testicles are affected, 
even the removal of both. Others, however, rely on constitutional 
treatment, &nd only advise the removal of the testicle should it 
become destroyed by the disease. If the vesicula seminalis is 
found affected in the early stages, or signs of tubercle are dis- 
covered in other parts,, the testicle should on no account be 
excised. Where the disease is apparently confined to the epidi- 
dymis, the latter structure may be dissected off the testis, or an 
incision may be made into it, and the caseating tubercle scmped 
away. By thus merely removing the epididymis the patient is not 
rendered impotent The constitutional treatment is that already 
described under Tubercle (p. 52). The local treatment consists in 
suspension of the organ, avoidance of horse or other violent 
exercise, and recumbency during an exacerbation of the inflam- 
mation. Should the tubercle soften or suppuration occur, the 
abscess must be opened, thoroughly scraped with a Volkmaun's* 
spoon, and the wound plugged with iodoform gauze. If intractable 
sinuses remain, they should be also scraped. - If a fungus forms 
it will frequently recede under vest in bed, cleanliness, and the 
application of a stimulating ointment or of iodoform. Should the 
testicle become completely disorganized it had better be excised. 

Syphilitic disease of the testicle occurs during the late 
secondary and the tertiary stages of syphilis. 

Pathology. — The lesion in the secondary stages of syphilis usually 
takes the form of a small-cell-infiltration of the intertubular con- 
nective tissue {syphilitic interstitial orchitis) ; in the later stages, 
of distinct gummatous masses, reaembling gummata in other 
situations (gummatous orchitis). The body of the testicle alone is 
usually affected, and though, in some instances, syphilitic epididy- 
mitis is met with, the cord and epididymis generally escape. In 
the secondary stage both testicles may be implicated, either 
simultaneously, or, as more often happens, one after the other, 
the disease here, as in other secondary affections, manifesting 
its tendency to be symmetrical. Under appropriate treatment 
the small-cell-infiltnttion may be completely absorbed, leaving the 
testicle apparently little, if at all, affected ; or it may undergt> 
fibroid changes, and the subsequent shrinking of the fibrous tissue 
produce more or less atrophy of the organ. But it seldom breaks 
down and suppurates as the gummatous form in patients with 
undermined constitutions is apt to do. In the tertiary affection 
one testicle only is, as a rule, involved, the asymmetrical character 
of tertiary sypliilis being thus borne out. The gummatous 
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masses may clear up-under treatment, but where the constitution 
is impaired they are liable to break down and suppurate or a 
fungous protrusion, though rarely, may occur. The typical appear- 
ance of a gummatous testicle on section is seen in Fig. 441. The 
organ is occupied by large yellowish-whito nodules of a tough, 
fibrous, non-vascular material ; some of the gummata are distinct ; 
tho remainder have coalesced into a mass which occupies the 
anterior part of the organ. A loose fibroid tissue, which is very 
vascular and of a pink colour in the original specimen, surrounds 
and separates the nodules. 

Signs. — Syphilitic disease is insidious and painless in its onset, 
the testicle often attaining some size before the patient's attention 
is directed to it. The testicle is enlarged, very hard, not tender 
on handling, and, as a rule, absolutely painless ; the testicular 
sensation is completely lost ; the 
skin is not involved, but appears 
natural, and is freely moveable 
over the swelling. The signs, 
however, vary somewhat according 
to the stage of syphilis at which 
the testicle is affected. Thus, in 
the secondary stages, the testicle 
is smooth, oval, and often laterally 
compressed ; in the tertiary, nodu- 
lar and irregular, and the tunica 
vaginalis frequently contains fluid 
{vaginal hydrocele) (Fig. 442). In 

the secondary, usually both tes- Fio. 4 4 l.--Sypbilitic testicle. Gum- 
tides are affected ; in the tertiary, matous variety. (St. Bartholomew's 
often only one. In the tertiary, Hospital Museum.) 
moreover, the gummata, in neg- 
lected cases, or where the constitution is undermined, may break 
down, the skin become involved in the inflammation and give 
way, and a sore having the characters of a tertiary syphilitic ulcer 
result. More rarely a fungus may protrude. The characters of 
the secondary and tertiary disease, however, often merge into 
one another. 

Diagnosis, — A syphilitic testicle may have to be diagnosed from 
simple orchitis and from tuberculous disease. The freedom of the 
vas and epididymis, the absence of all pain and tenderness on 
handling, the loss of testicular sensation, tho hardness of the 
organ, the non-implication of the skin, the presence of a vaginal 
hydrocele, the history of syphilis, the fact that the patient has not 
had gonorrhoea or a previous attack of acute orchitis, nor received 
an injury to the testicle, and the absence of signs of tubercle in 
other organs, point to the disease being of a syphilitic origin. 
The presence of a vaginal liydrocele is not of much diagnostic 
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value, since it is almost as common in tubercle as in syphilis. It 
must not be forgotten, however, that syphilis may occur in a 
tuberculous subject ; and that the characters of the two affections 
may then be more or less combined. 

Treatment. — The earlier the testicle is affected in the course of 
constitutional syphilis, the more marked will be the effect of 
mercury ; the later, of iodide of potassium. Often the best results 
are obtained from the two drugs combined. Locally, the testicle 

may be merely suspended ; 
or it may be strapped in 
the earlier stages with 
advantage. Any fluid in 
the tunica vaginalis will 
commonly be absorbed 
during the treatment, 
though sometimes tapping 
may be required. Should 
the skin give way, and 
an ulcer be produced, it 
should be treated like 
other syphilitic ulcers. 
Sometimes neither iodide 
of potassium alone or 
combined with mercury 
has any effect ; in such 
cases, and in those rare 
instances in which the 
testicle becomes totally 
disorganized extirpation 
may become necessary. 

Chondromata or car- 
tilaginous tumours of 
the testicle are very rare. 
An example, however, is 
shown in the accompany- 
ing illustration (Fig. 443). 
They may be known by 
their extreme hardness. 
They are thought to arise in connection with portions of the 
embryonic cells of the protovertebnc, carried down from the 
lumbar region with the testicle during its descent. Removal of 
the testicle is the jiroper treatment. 

Cystic disease of the testicle embraces two distinct condi- 
tions, (a) one a simple, benign, cystic transformation of the testis, 
the cysto-fihroma or simple cystoma, and (6) a rapidly-growing 
malignant tumour (the so-called cyMo-sarcoma) in which besides 
its cystic natui*e there are sarcomatous elements. Both are probably 



Fio. 442. — Syphilitic testicle. T. Gumma in 
body ot tei»ticle. k. Kpiilidvmis not enlarged 
but with a Bmall cyst in the globus major. 
n. Large vaginal hydrocele. (St. Itertho- 
lomcw'a Hospital Museum.) 
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varieties of the same disease, and differ chiefly in the structure of 
the inter-cjstic stroma, which, in the simple cystoma, consists of 
simple fibrous elements, and in the malignant form of an embryonic 
connective tissue. They run widely different clinical courses, the 
one being benign, and not tending, as a rule, to recurrence after 
removal, the other growing rapidly and leading to dissemination in 
distant organs as well as recurrence in situ after removal. 

Signs. — The simple cystoma grows slowly, and seldom attains a 
size larger than a turkey's Q^g. It is smooth on the surface, and is 
ovoid in shape. In consistence it varies according to the size of the 
cysts. The spermatic cord is not involved, and the lumbar glands 
are not enlarged. The disease usually occurs in middle life. The 
cystO'Sarcoma grows rapidly, and in the space of a few months may 
attain the size of a cocoa-nut. The surface is usually uneven and 



Fio. 443.— Chondroma of the testicle. 
(St. Bartholomews Hospital Museam.) 

the oval shape of the testis is speedily lost. The cysts, which are 
large and numerous, impart a sense of elasticity to the touch. The 
lumbar glands may be enlarged if the disease has existed long 
enough. 

Treatment — In both varieties the testicle should be removed as 
soon as the growth is recognized. Recurrence is very likely to take 
place in the malignant type, and sometimes even in the benign 
variety, but when this happens the iutercystic connective tissue is 
usually found to be on the borderland of malignancy. 

Other benign tumours of the testicle, such as fibroma, 
myxoma, myoma, and osteoma occur, but they are too rare to 
need description here. 

Malignant disease of the testicle occurs in the form of 
round-celled ^sa^coma, more rarely in the form of soft carcinoma ; 
but, without a microscopical examination, the two diseases, even 
on section, are often quite indistinguishable. Sarcoma begins in 
the intertubular connective tissue, and most frequently occure in 
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early life ; carcinoma in the tubules, as a proliferation of the 
epithelial lining, and is most often met with after the period of 
middle age. In both, the body of the organ is primarily affected 
and all distinction between it and the epididymis is soon lost. 
Some effusion into the tunica vaginalis may at first occur ; the 
two surfaces, however, rapidly become adherent, the skin is 
implicated, and a fungating mass protrudes externally. The 
lumbar glands are generally affected, the inguinal only becoming 
involved after the skin has been reached. Later general 
dissemination through internal organs occurs. In a typical case 
(Fig. 444) the growth appears, on section, like a mass of vascular 
brain-matter, blotched in places with blood ; whilst fibrous bauds, 
the remains of the trabeculae testis, are generally seen traversing 
the growth. Masses of cartilage ai-e often 
found in the sarcomata, and cysts, some- 
times containing intracystic growths, are 
not uncommon (cystic sarcoma). The 
disease formerly described as cystic sarco- 
cele would generally appear to be of such 
a nature. 

Signs. — The swelling is at first generally 
uniform, smooth, and elastic, or tense and 
hard, and no distinction between the body 
and the epididymis can be made out ; but 
later the cord becomes thickened and the 
lumbar glands enlarged, and the tumour 
may feel hard in one place and soft in 
. another. Ultimately the skin becomes 

Bartholomew's Hospital ^lass, covered With a sanious discharge, 

Maseuin.) protrudes. 

Diagnosis,— T\\% rapid growth, large size, 
and more or less globular shape of the tumour; the lancinating pain ; 
the implication of the skin and lumbar glands ; the enlargement of 
the scrottil veins ; the protrusion of a bleeding fungus ; and later, 
the constitutional cachexia, will indicate malignanc}'. In the early 
stages, however, a puncture or even an exploratory incision may be 
necessary to distinguish it from chronic orchitis, hsomatocele, and 
syphilitic orchitis. Thus, in malignant disease, arterial blood will 
generally How ; in lucmatocelc, a chocolate coloured fluid containing 
hwmatin crystals and broken down blood corpuscles will escape ; 
and in chronic orchitis, wiietlier simple, syphilitic, or tuberculous, 
nothing beyond, perhaps a drop or two of blood will be withdrawn 
by the cannula. At times a piece of the growth may come away 
in the end of the cannula, and a microscopical examination of this 
will further aid in the diagnosis. 

Treatment. — Unless the glands are much affected, the cord is 

Digitized by V^OOQlC 



RKTATNED TESTICLE. 871 

thickened, and great emaciation or cachexia is present, A^ith signs 
of the disease in the internal organs, excision of the testicle should 
be performed. When this appears undesirable from the above- 
mentioned reasons, all that can be done is to give opium to relieve 
pain and tonics to keep up the general health, and to apply some 
disinfecting lotion to remove the foetor attending the fungating 
mass. After removal of the testicle an early recurrence of the 
disease in the luml)ar lymphatic glands or in the internal organs 
is only too probable. 

Excision of the testicle.— The parts having been shaved, 
make an incision over the growth from the external abdominal ring 
to the bottom of the scrotum. Free the cord from its connections 
as high as the internal al)dominal ring, and having transfixed 
and tied it with a stout ligature, divide it below the ligature. 
Taking hold of the distal end of the cord, enucleate the testicle 
with a few touches of the knife, being careful not to cut through 
the scrotal septum, and so remove the other testicle at the same 
time, a danger best avoided by giving the sound testicle into the 
charge of an assistant. Some surgeons instead of applying a single 
ligature to the cord clamp it, and after the testicle is removed 
tie the vessels separately. When this is done, however, there is 
some danger of the cord slipping from the grasp of the clamp into 
the inguinal canal. Troublesome htemorrhage may then occur. 
Moreover, some vessel may csfcape being tied, and recurrent 
bleeding take place when the patient gets warm in bed. 

Atrophy of the testicle may be simply the result of old age ; 
or it may be due to — 1, inflammation, especially that occurring 
during an attack of mumps ; 2, interference with its blood supply 
as from the compression of the spermatic artery by a new growth 
or aneurysm ; 3, obstruction to the venous return as in varicocele ; 
4, direct pressure on the organ, as by an old heematocele, or by 
the abdominal muscles or by a truss when the testicle is retained 
in the inguinal canal. 

Neuralgia of the testicle is occasionally met with, but pain in 
the testicle should not be pronounced neuralgic till the various 
diseases of the kidney, rectum, bladder and prostate, which may 
give rise to reflected pain in the testicle, have been excluded. 
When no cause for the pain can be discovered, the ordinary 
neuralgic remedies should be given, although the prospect of 
success from their use is not great. 

Betained testicle. — Non-descent of the testicle is said to be 
due to — 1, the formation of adhesions in any part of its course into 
the scrotum ; 2, disproportion l)etween the size of the testicle and 
the abdominal rings ; 3, paralysis of the gubemaculum testis ; 4, too 
short a condition of the spermatic cord ; and 5, malformation of the 
testicle. Thus the union between the vas deferens and the testicle, 
t.e.j the union of the Wolfl5an duct and the portion of blastema 
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from which the body of the testicle is developed, may not occur, 
and the vas descend alone. The testicle may be arrested anywhere 
along its normal line of descent (rftatned testis proper), or it may 
depart from its normal route and be found located elsewhere than 
in its proper situation in the scrotum (ectopia testis). Of retained 
testis proper there are four chief varieties, viz., 1, abdominal retention 
in which the testis is located at or near its starting point in the 
lumbar region ; 2, iliac retention in which it has become arrested in 
the iliac fossa ; 3, inguinal retention in which it lies in relation to 
the inguinal canal, and of which there are three sub- varieties ; (a) in- 
teimal inguinal, when the testis is located at the internal abdominal 
ring ; (b) interstitial inguinal, when it lies in the canal itself, and 
(c) external inguinal, when its position is at the external abdominal 
ring ; 4, cruro-scrotal retention, where the organ occupies the fold 
between the scrotum and the thigh. In these situations it is often 
associated with a congenital hernia. Of ectopia testis, there are two 
varieties, (a) perineal ectopia, in which the testicle is situated in 
the perineum immediately in front of the anus, and (6) crural ectopia, 
in which the testicle leaves the abdominal cavity by the crur&l 
canal, and appears in the thigh just below Poupart's ligament. 

Treatment. — In abdominal and iliac retention nothing can be done. 
In external inguinal retention the testicle should be coaxed into the 
scrotum by gentle and oft-repeated manipulations, and a truss with 
a < -shaped pad, the arms of the < embracing the testis, applied 
over the inguinal canal should there be signs of a hernia. If this 
truss does not keep up the hernia the testis had better be removed 
and the canal and ring closed by suture. In some instances the 
cord may be elongated sufficiently to allow the testis to be placed 
in the scrotum by detaching the globus minor from the body of 
the organ, and thus turning the testis upside down. The sac of the 
hernia may then be removed and the canal and ring closed. When 
the testicle is retained in the inguinal canal (interstitial retention), 
time should be given it to descend, and a truss applied, if possible, 
over the internal ring. Should it not descend as the child grows 
older, the question of its removal must be raised, as in this situation 
atrophy of the organ is nearly sure to ensue, and it is liable to be 
attacked by inflammation, and to be afl^ected by malignant disease. 
Moreover, it exposes the patient to the risks of hernia. Some 
recommend that the testicle be returned into the abdomen, but 
this is not advisable, since, should an attack of gonorrhoea! epididy- 
mitis be contracted, the inflammation might spread to the genend 
peritoneal cavity, and should malignant disease occur, the testicle 
could not so easily be removed. In ectopia testis an attempt may 
be made to place the testis in the scrotum by a plastic operation, 
or, if this is impracticable, the testis should l>e removed. 
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Surgical Diseases of the Female Genital Organs. 

Examination of the female genital organs. — Position, — 
The patient may be placed — 1, in the obstetrical position, i.e., on 
the left side, with the left arm drawn back, the bnttocks close to 
the edge of the couch and the thighs well flexed ; 2, in the dorsal 
position, with the buttocks raised on a pillow to take oflf 
intestinal pressure, the knees apart, and the feet supported ; or, 3, 
in the genupectoral position, i.e., resting on the knees and chest 
v/ith the head turned to one side ; the pressure of the intestines 
is thus removed, so that the bladder, vngina, or rectum, when a 
speculum is passed, is distended by atmospheric pressure. 

The vwjina is examined by covering the finger with vaseline, 
sliding it over the posterior fourchette and up the posterior wall 
so as to avoid touching the clitoris. 'J'he uterus, ovaries, and 
pelvis generally, are examined bimanually, i.e , with one linger in 
the vagina and the other hand on the hypogastrium. 

A vaginal speculum is warmed and greased, then the labia are 
separated by the left thumb and forefinger, the posterior fourchette 
is pressed backwards and the speculum pushed up the posterior 
wall until by slight movements the cervix appears. It can be 
illuminated by a small electric lamp or head mirror. A uterine 
sound is graduated, and has a blunt point and a bend of 160 degrees, 
about two and a half inches from the tip, i.e., the normal length 
of the uterine cavity. It may be passed, guided by the finger, 
or through the speculum, after fixing the cervix by seizing the 
posterior lip with a volsella. 

A rectal examination should be substituted for a vaginal one in 
unmarried women. It is a valuable supplement to the vaginal, 
especially when made under an anaesthetic, and when the utei*us 
is drawn down and fixed by grasping the cervix with a volsella, 
as then the finger can reach up behind the uterus and examine 
the ovaries, tubes, and broad ligaments. 

DISEASES OF THE VULVA. 

Adhesion of the labia majora sometimes occurs as a con- 
genital aflPection. The labia should be separated by forcibly draw- 
ing them asunder, with the assistance, if necessary, of a probe, and 
a piece of iodoform gauze placed between them to prevent re- 
adhesion. If neglected, it may be a source of inconvenience at 
puberty. The parts are then more firmly adherent, and may 
require division by the knife. 

Vulvitis, or inflammation of the vulva, is in adults most usually 
the result of gonorrhoea, but occui-s in young children, from other 
causes, such as cold, injury, the irritation of thread-worms, <kc. 
Sometimes the sebaceous glands and hair-follicles of the labia are 
chiefly affected, the parts then appearing dotted over with small 
red pimples, and later, if suppuration occurs, with small pustules. 
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There is usually much redness and oedema, and an offensive dis- 
charge. It is of some importance to recognize the fact that the 
disease may occur in children from simple causes, as well as from 
gonorrhoea. The presence or absence of the gonococcus in the 
discharge will settle the diagnosis. Treatment, — In addition to 
the removal of the cause, cleanliness, rest, attention to the 
general health, and the use of a mild astringent lotion, are all that 
is usually required. 

Abscess occasionally follows inflammation of the vulva It is 
often due to the extension of inflammation (generally gonorrhoea!) 
to Bartholin's gland, or to suppuration in a labial cyst. A free and 
early incision should be made to prevent burrowing of pus, which 
is otherwise apt to occur, leading to the formation of obstinate 
fistula;. Should these form they should be laid freely open. 

Varicocele of the labium. — If the veins become very large 
there is danger of rupture with bleeding externally or the 
formation of a hsematoma. The condition is made worse during 
pregnancy. A small mass may be destroyed by the cautery. 
When large the base should be transfixed by one or two steel 
skewers and surrounded behind the skewers by an elastic band. 
The mass is then cut away ond the vessels tied before relaxing 
the band. 

Heematoma of the labium may be caused by an injury such 
as a kick or from falling astride. When a varicocele is present, the 
violence may be of the slightest. The labium is distended by a 
blood-clot, and a wall of fibrous tissue forms, which increases in 
thickness by chronic inflammation. The cavity should be incised, 
the blood-clot turned out, the bleeding points tied, and the cavity 
filled with gauze. If the wall is very thick it must be completely 
excised, and this should be done before suppuration supervenes. 

Noma is an infective inflammation of the vulva, attended by 
phagedaenic ulceration, and is not infrequently met with in the 
ill-fed, weakly children of the poor, especially after the exanthe- 
mata. Like cancrum oris, it probably depends upon the presence 
of a specific micro-organism. It begins as a du8ky-i*ed, indurated 
patch on one labium, with much swelling and oedema, and spreads 
rapidly, the central parts often becoming gangrenous. It is 
attended with severe constitutional disturbance, which soon 
assumes the typhoid type, and death from exhaustion or septi- 
caemia frequently ensues. It may be followed by much cicatricial 
contraction, and even occlusion of the vulval orifice. The treat- 
ment should be energetic. The affected part should be scraped 
with a Volkmann's spoon, or destroyed by fuming nitric acid or 
the cautery, and an antiseptic dressing applied ; whilst fluid 
nourishment, stimulants, and iron should be freely given, and 
opium cautiously administered in doses suitable to the age of the 
child. In milder cases the application of boro-glyceride may 
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suffice In very severe cases, the continuous warm bath has been 
found of great service. 

Cysts in the labium are generally due to the obstruction of a 
mucous follicle or the duct of Bartholin's gland, as the result of 
irritation. Dermoid and sebaceous cysts are more rarely met with. 
The mucous cysts generally contain a glairy fluid, and as their 
walls are thin, appear as semi-translucent, oval, elastic swellings. 
They occasionally suppurate. Excision of a portion of the wall, 
and cauterization, plugging, or scraping away the lining membrane 
to ensure healing from the bottom, is all that is usually necessary. 

Tumours. — Fibrous tumours are occasionally met with in the 
labium. They are usually of the soft variety, and often contain 
myxomatous elements. They are frequently allowed to attain a 
large size. Removal is the only treatment. Fatty tumours and 
nwvi are also met with ; sarcomata but rarely. 

Epithelioma is not uncommon, and may generally be distin- 
guished from venereal warts and syphilitic, tuberculous or lupoid 
ulceration by the surrounding induration, the sinuous and everted 
edges of the ulcer, the history of the case, the age of the patient, 
and the early enlargement of the inguinal glands. Early and wide 
removal of the growth, together with any inguinal glands that 
may be felt enlarged, holds out the only prospect of success ; but 
when the growth has attained any size, a rapid recurrence is but 
too frequent. 

Condylomata and venereal warts are very common in this 
situation. They require no special description, and should be 
treated as described under Venereal Diseases in tl^ Male, 

Pruritus may depend on various causes, as diabetes, eczema, 
ascarides, pediouli, <&o. These should be sought, and, if possible, 
removed, the irritation being allayed in the meantime by such 
remedies as are mentioned under Pruritus am (p. 755). 

Elephantiasis of the labium is a tropical disease, the result 
of filaria. A pendulous tumour increases in size until it prevents 
walking. The base is transfixed with skewers and surrounded by 
an elastic ligature, after which the tumour can be easily cut away. 

DISEASES OF THE VAGINA. 

Aoute vaginitis (colpitis) is generally due to gonorrhoea, but 
may occur as the result of tlie use of strong injections, the intro- 
duction of foreign bodies, cold, and the exanthemata. It is attended 
with the signs of inflanunation, and with a profuse, generally puru- 
lent, and sometimes blood-stained discharge. There is pain on 
urination and deftecation, and tenesmus. The inflammation may 
spread to the uterus, and thence to the Fallopian tubes, or to the 
urethra and Bartholin's glands. Saline purgatives, rest, warm 
hip baths, abstinence from alcohol, and cleansing the part with 
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Condy's lotion, followed by astringent injections, is the proper 
treatment. 

Tumours of the vagina are rare, and require no special notice. 

Cysts of the vagina are occasionally, though rarely, met with 
as the result of the distension of the mucous follicles ; and 
others are described as originating from remnants of Gartners 
duct, or from the dilatation of lymphatics. They should be 
dissected out. 

Vesico- vaginal flsttdoB, when not due to malignant disease, 
are generally the result of sloughing, consequent upon the pressure 
of the child's head in a prolonged or instrumental labour, though 
they may be occasionally produced in other ways, as from the 
impaction of a foreign body in the vagina or urethra, injury, dtc 
They give rise to incontinence of urine, and are productive of great 
inconvenience. They may be so small as merely to admit a probe, 
or nearly the whole of the anterior wall of the vagina may be 
destroyed. The common situation is just below the neck of the 
uterus. Treatment. — Where the fistula is very small, touching it 
with the actual cautery may succeed in closing it ; but a plastic 
operation is usually necessary. The rectum having been cleared 
by an enema, the patient should be placed in the lithotomy 
position, and a duck-bill speculum introduced. The edges of the 
fistula should then be pared, and brought together with silver-wire 
or silk-worm gut suture. The suture should be placed sufficiently 
close to prevent the passage of urine between them. A good way 
of testing if they are close enough, is to inject milk into the bladder, 
so that should any escape through the fistula, its colour will make 
it visible. Smith's needle will be found very convenient if wire 
sutures are used. The bladder should be emptied by a catheter 
at regular intervals ; the vagina syringed out with an antiseptic 
solution, and dusted with powdered iodoform ; and the bowels 
kept confined for a week or more. 

Becto- vaginal flstuloe may occur from causes similar to those 
leading to the vesico-vaginal variety ; they are also sometimes con- 
genital. They are commonly situated just within the entrance 
to the vagina, and may be closed in the same way as the vesico- 
vaginal fistula. 

Utero-vesical and utero-reotal flsttdoB may also occur, but 
are too rare to require any description here. 

Imperforate hymen, if overlooked till after puberty, is a 
serious affection, as the vagina, and Jater the uterus and Fallopian 
tubes, may become distended with the retained blood, conditions 
known respectively as kcematokolpos, hcemato-metra and hcemato- 
salpinx. If relief is not obtained, enormous distension may occur, 
and the tubes or uterus give way, setting up peritonitis. Or the 
hymen itself may yield, and all end well ; or saprsDmia may occur 
from putrefaction of the blood and absorption of the septic products 
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on the admission of air ; or sepMc peritonitis may be produced by 
the sudden alteration of pressure or the contraction of the uterus 
causing rupture of the tubes and escape of fluid into the peri- 
toneum. Treatment — Before puberty, division or excision of a 
portion of the hymen is a simple and safe operation ; but when 
distension has occurred, it is attended with great risk, as if a free 
opening is made there is danger of peritonitis from the same causes 
as when spontaneous rupture takes place, and if a small opening is 
made, of saprsemia from decomposition. The safest plan, perhaps, 
is to make a moderate sized opening, wash oiit with perchloride 
of mercury lotion (1 in 5,000), and subsequently keep the parts 
cleansed by irrigation with antiseptics. 

MalfonuationB of the vagina. — Atresia or imperforate vagina. 
— The vagina may be completely absent, or divided by a transverse 
or horizontal septum. The uterus and ovaries may also be absent, 
and no trouble will then result ; but when these are present, 
similar results to those described under imperforate hymen may 
follow. Atresia of the vagina may also be due to adhesions or the 
contraction of cicatrices following ulceration, tJbc. The absence of 
the uterus may be determined by introducing a catheter into the 
bladder, and the finger into the rectum, when the two will be felt 
to be in close apposition. In such a case no operation should be 
undertaken, as all that would be achieved would be to open the 
peritoneal cavity. Where the uterus and ovaries are present, and 
distension has occurred, if the vagina is only partially absent, an 
attempt may be made to form a vagina by dissecting carefully 
through the tissues between the bladder and the rectum iu the 
direction of the os. When this is found, the parts must then be 
prevented from re-adhering by introducing lamiuaria tents, fre- 
quent digital examinations, &c. Where the vagina is completely 
absent the uterus may become distended, and may then either be 
punctured through the rectum, or in some instances together with 
the ovaries be removed; or a vagina may be formed by dissection. 

Cystooele and Beotooele are the names given to a prolapse 
of the anterior and posterior wall of the vagina respectively. In 
the former the bladder of course protrudes ; in the latter the 
rectum or the pouch of Douglas which may contain some small 
intestine. Partial prolapse of either wall is a frequent accom- 
paniment of extensive ruptures of the perineum. These affections 
generally fall under the care of the obstetrician, but at times the 
surgeon may be called upon to perform a plastic operation for 
their cure. This consists in removing a portion of mucous mem- 
brane from the upper or lower wall of the vagina as the case 
may be, bringing the raw surfaces together with sutures, and 
keeping the bladder empty with a catheter till firm union has 
taken place. 
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DISEASES OP THE OVARIES AND FALLOPIAN TUBES. 

Ovarian Tumours. — Ovarian tumours may grow either from 
the ovary itself, or from the broad ligament, and may be solid or 
cystic. 

(A.) Solid tumours of the ovary are fibrous or sarcomatous; 
they are rare as compared with the cysts. A fibrous tumour 
may grow in the layers of the broad ligament from the liga- 
mentum teres. A carcinoma may grow from the Fallopian tube. 
The benign tumours of the ovary are pedunculated and are easily 
excised. A fibroid of the broad ligament should be shelled out, 
leaving the ovary and avoiding an injury to the ureter. Malignant 
growths can be removed during the early stages, but they soon 
spread to the retroperitoneal glands and connective tissue as well 
as on the peritoneal surface. 

(B.) Cysts. — (i.) MtUtUocular ovarian cysts, — The common 
ovarian cyst is multilocular; generally there is one chief cyst, and 
some smaller secondary cysts, which may be so small as to lie wholly 
within the wall of the large one. They contain a thick, ropy, 
albuminous, colloidal or jelly-like fluid, arising from degenerate 
Graafian follicles, affect the whole ovary, but are not liable to 
malignant disease. The complications which ensue are generally 
the result of the size of the cyst, and of the adhesions which it forms 
to the omentum or intestines ; these adhesions are made much worse 
by tapping. It chiefly causes trouble by its size and compression of 
the large veins ; it may undergo torsion of the pedicle, when 
gangrene and suppuration set in, with symptoms of aciite strangula- 
tion. When small it may be quite detached by torsion of the 
pedicle, and then get a secondary connection with the omentum. 
In an uncomplicated case there is a good pedicle containing the 
ovarian artery and veins and the Fallopian tube, (ii.) Dermoid 
ovarian cysts, — This is a cyst of congenital origin, although it may 
be latent until long after puberty. It is lined by true skin, 
containing abundant sebaceous glands, also hair follicles. The 
contents consist of sebaceous material, occasionally also imperfectly 
formed bones resembling the lower jaw, teetli, <fec. These cysts are 
frequently bilateral, and have a special tendency to become the 
seat of malignant disease. They are generally pedunculated, 
indeed may be detached and transplanted to the omentum, but they 
may be sessile, and have to be shelled out of the broad ligament 
(iii.) Papillomatous broad ligament cysts. — These cysts grow from 
remains of the Wolftian body, the parovarium, and contain a thin 
non-albuminons fluid, with warty or cauliflower-like papillomas 
projecting from the inner wall. Indeed, the whole of the cyst 
may be filled by one of these growths. The cysts are bilateral, 
generally sessile, with the tube and ovary spread out on their 
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Nvall. Secondary cysts and papillary masses burrow into the broad 
ligament, and also project from the surface. Papillomatous masses 
may also become scattered on the peritoneal surface. There is a 
marked peritoneal exudation of fluid, so that ascites is rapidly 
developed. A mass can be felt bimaniially on both sides, retaining 
some mobility, and this, with the large amount of free fluid, serves for 
the diagnosis. A malignant growth is unilateral, more fixed and 
painful, and the patient suffers early from cachexia, but there 
is also free fluid in the peritoneum. When all the masses can 
be removed and shelled out from the broad ligament, and the 
peritoneal cavity has been well washed out, the prognosis is 
favourable, as the disease is only locally malignant, (iv.) Uni- 
loctUar ^* parovarian" cysts. — The origin of this cyst is doubtful. 
It contains a watery non-albuminous fluid without intracystic 
growths or secondary cysts. The ovary and tube are not involved, 
and are spread out in the wall of the cyst.- It often occurs in 
young women, and may be bilateral. It was the only ovarian cyst 
which was cured by tapping. In removing it, the tube and ovary 
should be separated and the cyst shelled out. This is particularly 
important when the woman is young and the cysts bilateral. 

General symptoms of ovarian cysts. — 'iliere may be none at first ; 
but as the cyst increases in size, it gradually encroaches on the space 
normally allotted to the pelvic and abdominal viscera, giving rise 
to one or more of the following symptoms. Thus, from pressure 
on the bladder and rectum there may be frequent micturition and 
constipation ; from pressure on the iliac vessels, oedema of the 
lower limbs and genitals ; from pressure on the sacral and lumbar 
plexus, pains in the back, pudenda, and legs ; from pressure on 
the stomach, nausea and vomiting ; on the intestines, diarrhoea or 
colicky pains ; on the portal vein, ascites and hcemorrhoids ; on 
the kidneys and ureters, albuminous and highly -concentrated 
urine, rich in urates. Later, as the tumour extends upwards, 
there will be embarrassed breathing and dyspnoea from pressure 
on the heart and lungs ; while finally emaciation sets in, and the 
patient dies of exhaustion, if not carried off" by an intercurrent 
attack of peritonitis from rupture of the cyst. 

The physical signs vary according to the size of the cyst, and 
the diagnosis at first may be attended with some difficulty. But 
as the cyst rises out of the pelvis, and the abdomen becomes 
gradually distended, the condition known as ovarian dropsy is 
produced, the physictil signs of which somewhat resemble dropsy 
of the peritoneum (ascites) depending on visceral disease. In 
ovarian dropsy the abdomen is dull in front, resonant in the 
flanks ; the dulness is not altered by position ; and the distension 
is greatest in the hypogastric and umbilical regions. Whereas in 
ascites the abdomen is resonant in front, dull in the flanks ; the 
dulness is altered by position, the dull flank becoming resonant 



Digitized by 



Google 



880 DISEASES OF REGIONS. 

when the patient is placed on the opposite side ; the distension in 
most marked laterally ; and the circumference is greatest at the 
level of the umbilicus. In both a percussion wave or thrill 
generally exists, but in ovarian disease it is usually limited to the 
dull area, whil&t in ascites it is as a rule felt all over. In ascites, 
moreover, there is probably other evidence of the visceral disease 
which is producing the dropsy ; and if the abdomen is punctured 
the fluid will be found to be of a thin aud serous character. In 
ovarian disease the uterus is usually displaced. An ovarian 
tumour may also have to be distinguished from pregnancy, 
tympanites, encysted dropsy of the peritoneum, tumours of the 
omentum, subperitoneal cysts aud tumours, fibroids of the uterus, 
pelvic haematocele and abscess, extra-uterine pregnancy, and a 
distended bladder; but the differential diagnosis cannot be 
attempted in a work of this char.icter. Having, however, deter- 
mined that the disease is an ovarian cyst, the next point to make 
out is whether it is unilocular or multilocular ; free or adherent. 
The mvltilocidar cyst is usually irregular ; fluctuation is absent, 
or more marked in some part« than in others ; and there is no 
thrill or fluctuation wave on percussion, unless one of the cysts has 
attained a preponderating size. The unilocular cyst is smooth, 
rounded, regular, and elastic ; fluctuation is felt equally distri- 
buted over the whole of the dull area. If adhesions are present 
the cyst is fixed, unless they take the form of elongated bands, in 
which case a friction rub or sound may be felt or heard. The 
umbilicus moves with the cyst ; but no movement is detected on 
examination by the rectum or vagina. If there are no adhesions 
the cyst moves on respiration, but the umbilicus does not move 
with the cyst, aud the cyst is not found fixed on examiuation by 
the rectum or vagina. Such are the chief points to be attended 
to J but often the signs are delusive, and where a tumour is 
expected to be of a unilocular character and free, it may be found 
to be multilocular or solid and extensively adherent to the 
neighbouring parts. 

Ovariotomy. — The only effectual treatment of an ovarian 
tumour is removal by the operation of ovariotomy, an opera- 
tion which, though formerly attended with a high rate of 
mortality, may now be said to be one of the most successful 
of the major operations in surgery. Repeated tappings, and 
tapping aud injecting with tincture of iodine, have very 
rightly almost ceased to be employed, although tapping may 
still at times be called for under exceptional circumstances, 
which cannot here bo discussed. Before ovariotomy is under- 
taken, however, the patient shoiild be very carefully prepared 
by attention to the bowels and kidneys, any congested condition 
of the latter being relieved by aperients, diaphoretics, warm 
baths, citmt-e of potash, lithia, <fec. Operation, — The skin is 
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rendered aseptic the day before the operation in the way 
described at p. 106, and covered with an antiseptic dressing. 
The' patient, well wrapped up in flannel jacket, woollen stockings, 
cfec, and her bladder emptied by a catheter, is placed upon a hot- 
water bed. The anresthetic is now. administered, the antiseptic 
dressing removed, and the abdomen covered with a carbolized towel 
with an oval hole in the centre. The parts should then be again 
sponged with antiseptics, and an incision made in the middle line 
about three inches long midway between the pubes and the 
umbilicus (Fig. 349). This incision may be afterwards prolonged if 
necessary. The peritoneum having been reached, and all hsemor- 
rhage stopped with pressure-forceps, the peritoneal cavity is care- 
fully opened, the hand introduced, and adhesions felt for. If the cyst 
is free, Spencer Wells* trocar and cannula are thrust through the 
cyst-wall, the fluid evacuated, and the cyst gradually drawn out 
through the wound as it is reduced in size by the escape of the fluid. 
The pedicle is now transfixed by a long needle armed with a ligature 
of China silk, the ligature severed, and the needle withdrawn. The 
two portions of ligature are next interlocked, and the pedicle firmly 
tied on both sides. The pedicle is then divided on the cyst aspect, 
and the cyst removed, care being taken to prevent any of its con- 
tents escaping into the abdomen. If the cut surface of the pedicle 
appears dry, the ligatures by which it is tied ai-e cut ofl^ short, and 
it is allowed to slip back into the pelvis ; but if any bleeding point 
is seen, this must firet be secured. Should adhesions be felt on 
opening the abdomen, they should be carefully broken down by 
the hand, or divided if necessary, care being taken not to injure 
the intestines and to secure all bleeding vessels. After the cyst 
has been removed, the other ovary should be examined, and, if 
diseased, also removed. The sponging-out or irrigation of the 
abdomen is now begun, and must be continued as long as any 
blood-stained fluid can be squeezed from the sponges. The 
sponges should be thrust down deeply into Douglas's pouch, and 
when all the blood-stained fluid has been removed from this part 
of the peritoneum, a sponge attached by a string should be left 
there until just before closing the wound to ensure that no collec- 
tion remains in this dependent situation. If irrigation is employed, 
an india-rubber tube attached to a can containing the irrigating 
fluid should be passed in various directions into the abdominal 
cavity, and the fluid allowed to flow until it runs away perfectly 
clear. The irrigating fluid may consist of boiled water at a 
temperature of 98 degrees, or water containing some mild anti- 
septic, as boracic acid. A large flat sponge is finally placed over 
the surface of the intestines whilst the deep parietal sutures arc 
being introduced. These should be passed about half an inch 
apart, and made to include the skin, peritoneum, and edge of the 
muscles, so that when tied two free surfaces of peritoneum are in 
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contact. The Butures being all in situ, the flat sponge and the 
sponge in Douglas's pouch are withdra\yn, the instruments and 
sponges countecl, and the wound closed by tying the sutures. 
Superficial sutures are then introduced between the deep to ensure 
the accurate apposition of the skin. An antiseptic gauze-dressing 
is next fixed over the wound by strips of strapping, and a broad 
flannel bandage applied. Under some circumstances, as whei*e 
many adhesions have been broken down, and there is likely to be 
oozing into the pelvis, or where the peritoneum has been acci- 
dentally soiled by septic material of any kind, a drain-tube should 
be placed in the wound. The tube is passed through a tightly- 
fitting hole in the centre of a sheet of thin rubber (Fig. 445). 
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Flo. 445. — Method of draining after ovariotomy, a a. Rubber sheet, d d. Dress- 
ioge. s s. Integuments, t. Drain-tube. I i. Intestines, p. Pipette. 

The end of the tube should bo then placed in the bottom of 
Douglas's pouch, and the parietal wound closed except at the 
situation of the tube, and dressed with antiseptic gauze placed 
between the skin and the rubber sheet. Over the mouth of the 
tube an nseptic sponge is laid, and the rubber sheet wrapped 
around it so as to prevent any discharge from the tube reaching 
the permanent dressing. The rubber is unfolded at intervals, the 
sponge removed, and a capillary pipette passed down the tube to 
draw oft' any discharge that has collected. The tube is retained 
till the discharge ceases to collect in it and become of a serous 
character. Inroad ligament cysU have to be enucleated from the 
capsule of peritoneum formed for them by the layers of the broad 
ligament. The after-treatment consists in keeping the patient at 
rost, soothing pain and procuring sleep by morphia, emptying the 



Digitized by 



v^oogk 



PELVIC ABSCESS. 883 

bladder at regular intervals by the catheter, and allaying vomiting 
if present by teaspoonfiils of hot water, or if intractable by 
washing out the stomach. Tympanites is greatly relieved by the 
occasional passage of a long rectal tube. No food should be given 
'for the first twenty -four hours, but nutrient enemata may be 
administered, and then a return to slop diet should be cautiously 
made. The stitches may be removed from the seventh to the 
tenth day, and the wound then supported by strapping. If signs 
of peritonitis appear, a turpentine enema and saline purge may 
be given. See Peritonitis (p. 429). 

Pelvic abscess. — An abscess may become encysted in 
Douglas's pouch owing to the leakage of pus from the fimbriated 
extremity of the Fallopian tube. By this means general septic 
peritonitis is escaped. The roof of the' abscess is formed by 
adherent intestines. The abscess is first felt in Douglas's pouch 
by vaginal or rectal examination ; it may then rise up above the 
pubes as far as the umbilicus. 

Another form of abscess begins in the broad ligament as the 
result of septic cellulitis. It may follow gononhoea or puerperal 
fever, or an extra-uterine foetation attended by rupture into the 
broad ligament. The abscess forms behind and to one side of the 
uterus, which it pushes over to the opposite side ; as it increases 
it may point in the groin or rise up as far as the umbilicus 
in front of the peritoneum. It may burst into the bladder or 
rectum, at the umbilicus, or in the groin. Treatnunt. — A pelvic 
abscess should be opened, if possible, through the posterior 
vaginal fornix. An incision is made behind the cervix, and a 
finger or forceps pushed upwards into the abscess cavity. An 
abdominal incision is only indicated when the abscess is actually 
pointing. 

Salpingitis — Hydro - salpinx — Fyo-salpinx — HsBmato- 
salpinx. — As the result of gonorrhoea, septic inflammation of 
the uterus or pelvic peritoneum, and occasionally of parturition, 
the Fallopian tubes may become inflamed {salpingitis), and their 
orifices adherent, and as a consequence they may become dis- 
tended with serum (hydrosalpinx) (Fig. 446,) or with pus (pyo- 
salpinx) ; whilst much more rarely, as the result of an injury or 
from obstruction in the uterus or vagina, they may become dis- 
tended with blood (hcemato-salpinx). The symptoms are pain, 
worse on exertion, straining, and coitus; and intensely painful, 
irregular or profuse menstruation, together with a history of 
uterine or ovarian trouble. On examination an ovoid, generally 
tender, perhaps fluctuating swelling will be felt externally and 
through the roof of the vagina, and on both sides if both tubes 
are aft'ected. The swelling will be moveable or immoveable 
according as it is free or adherent, and may be distinguished from 
an ovarian cyst by its shape, and by being felt anteriorly rather 
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than on either side of the neck of the uterus. Pjo-salpinx may 
generally be distinguished from hydro-salpinx by the occurrence 
of rigors and fever ; but a diagnosis is often impossible. 

Treatment. — The removal of th6 tube and ovary in the case of 
hydro- or pyo-salpinx is the treatment that has been adopted ; but 
it should only be done when the symptoms are severe. Tapping 
through the vagina has not been attended with success. The 
operation of removal may be done in a manner similar to 
oophorectomy. Hsemato-salpinx, as a rule, requires no active 
treatment. 

Oophorectomy, or Battey's operation, consists in the removal 
of the ovaries, and has been done for inflammation, neuralgia. 



Fio. 446 — Double hytlro-salpinx. n. 61a<]der. r. Rectum, b t. Right tube 
opened, l t. Left tube. o. Ovary, u. Utenis. (St. Bartholomew's Hospital 
Museum.) 

menorrhagia, mollities ossium, fibroids, &c. The operation is per- 
formed like ovariotomy. A small incision being made in the linea 
alba, midway between the umbilicus and the pubes, two fingers ar« 
introduced into the peritoneal cavity, and first one, and then the 
other ovary brought out of the wound. The pedicle, which consists 
of broad ligament and its contained structures, is transfixed and 
ligatured as in ovariotomy, the ovary cut off, and the pedicle 
dropped back into the abdomen. 

DISEASES OF THE UTERUS. 

Uterine fibrous tumoiirs.— (1) The subperitoneal tumourM 
protrude on the surface, and can be felt bimanually. They may 
be sessile or pedunculated. They should as a rule be left alone 
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unless they grow to a considerable size or cause pain. If pedun- 
culated, they may be carefully ligatured and excised ; if sessile, 
shelled out from their capsule. (2) The intramural tumour gives 
rise to a general enlargement of the body of the uterus, which may 
steadily increase until the climacteric and then shrink. It may, 
however, after being stationary take on a rapid growth which 
points to a malignant change. A uterine fibroid early becomes 
unbearable in a young single woman. It is most important to 
exclude pregnancy. (3) The submucous tuniour protrudes into the 
uterine cjivity, and may pass through the cervix into the vagina. 
It is also called an intrauterine polypus. Recurrent or persistent 
menorrhagia may occur in the intramural and submucous form. 
The Utatment consists at first of rest and iodide of potassium. 
For menorrhagia and intrauterine polypus, the cervix is seized 
with a volsella, dilated, the interior of the uterus curetted and the 
fibroUv=j tumour scooped away, after which the cavity is firmly 
packed. For continuous htemorrhage a ligature in continuity of 
the uterine arteries in the base of the broad ligament may bo done 
through the vagina, avoiding the ureters. Double oophorectomy 
was frequently performed, but it has been mostly given up on 
account of the objections to inducing an artificial climacteric in a 
young woman. Besides, the opemtion may be useless. Removal 
of the uterus is indicated for progressive enlargement. 

Canoer of the uterus. — The common form is epithelial 
carcinoma commencing in the cervix, whence it spreads upwards. 
It early extends to the base of the broad ligament on either side, 
and then to the glands along the course of the internal and 
common iliac arteries. The cancer forms a cauliflower-like mass, 
or breaks down into an indurated excavated ulcer, from which a 
foul watery discharge, more or less blood-stained, escapes. Later 
it invades the bladder- wall, which it may perforate, involves the 
ureters, which become compressed and dilated tending towards 
obstructive suppression of urine ; and presses on the pelvic nerves, 
causing much pain, whicll is referred to the lower part of the 
back and down the legs. Less often malignant disease (ciircinoma 
or sarcoma) starts in the body, and causes an enlargement with 
a foul blood-stained discharge. The diagnosis is completed by 
dilating the cervix, and removing a piece for microscopic 
examination. Treatment. — Uterine cancer is treated by douches, 
iodoform dressings, or by destroying fungating growths with 
the cautery or caustics. The pain has to be relieved by 
increasing doses of morphine or opium. The cervix may be 
removed by the supravaginal operation; occasionally a cure has 
resulted, in some cases because simple hypertrophy was mistaken 
for cancer, but in a few because the disease was diagnosed very early. 
Vaginal hysterectomy has been frequently done of late, and the 
operation is comparatively safe. Only exceptional cases are cured ; 
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in the great majority recurrence is rapid in the glands of the 
broad ligament, and life is not markedly prolonged. Some indeed 
urge that the later condition of the patient is worse than when no 
operation is done. Abdominal hysterectomy, with the removal 
of the broad ligaments and pelvic glands, is being more often 
performed, and has a better prospect of success; but the opera- 
tion is a more dangerous one, the immediate mortality after 
abdominal hysterectomy being much greater than after the vaginal 
operation. 

Extra-uterine fcBtation. — The ovum is arrested in its descent 
by unknown causes and becomes fertilized either in the tube or 
uterine horn. The tube is incapable of stretching greatly, so 
that about the third month it ruptures. This it usually does into 
the broad ligament, where development continues, but the tube 
may rupture into the abdominal cavity and give rise to a 
htematocele, whilst the placenta may become adherent to the 
intestines and an abdominal pregnancy takes place. A heematocele 
in Douglas's pouch may also arise without the tube-wall actually 
rupturing, blood flowing out of the fimbriated extremity. Such 
a hcematocele may slowly undergo absorption and the ovum die 
and be absorbed, or the haimatocele may suppurate and have to 
be evacuated through the posterior vaginal fornix. If at the time 
of rupture a considerable vessel is injured bleeding continues, the 
patient becomes acutely aneemic, and dies unless the ble^ing 
point is tied. A woman likely to be pregnant, who has missed a 
period or in whom the periods have been irregular, and who is 
suddenly seized with abdominal pain and becomes faint and pale, 
with a feeble pulse and signs of free fluid in the abdominal cavity 
and Douglas's pouch, should have her abdomen opened at once. 
The broad ligament and ovaiy are seized by the thumb and 
finger, and the bleeding point clamped and tied. Blood clot is 
cleared out of the peritoneum and the abdomen closed. Then the 
patient must be treated vigorously for acute ansemia. 

The pregnancy may go on to term, or may be interrupted 
by rupture and haemorrhage at any time. The foetus may die 
and the sac suppurate, or it becomes mummified or calcified as 
a lithopsedion. The pelvic abscess thus formed may ultimately 
burst and discharge bones. Broadly speaking, the ditficulties 
and dangers of extra-uterine foetation increase as pregnancy pro- 
gresses ; it is, therefore, best to operate as soon as the diagnosis 
is made. The ovarian artery is ligatured and the sac, including 
the foetus, shelled out from the broad ligament. 

In advanced pregnancy too extensive for complete excision, 
especially in abdominal pregnancies, there is great difiiculty with 
the placenta, for there is no contractile wall to the sac. The 
sac may be opened, stitched to the abdominal wall and filled 
with gauze, or, if aseptic, the foetus may be removed and the 
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sac closed. When suppuration occurs the placenta separates and 
is removed as a slough. 

Hysterectomy, or removal of the uterus. — Supravaginal 
excision of the cervix, — The vagina is thoroughly disinfected, the 
cervix seized with a volsella and drawn down, the mucous membrane 
cut round with scissors, the lower branches of the uterine artery 
tied close to the uterus, and the cervix cut away with the scissors 
at the junction with the body. Bleeding is stopped by ligature 
or cautery, and then the vagin|L is packed with gauze. 

Voffiual hysterectomy cannot be properly done unless the uterus 
can be drawn down by a volsella, and is contra-indicated when the 
broad ligaments are infiltrated. The procedures are the same 
as above, except that the peritoneal cavity is entered in front, 
after carefully pushing forward the bladder; then Douglas's 
pouch is opened. The uterine arteries are next tied by transfixing 
with ligatures the base of the broad ligament close to the 
uterus ; some use long clamp-forceps instead. The uterus is then 
drawn down further, the ovarian arteries are secured, and the 
uterus is cut away. At least one ovary should be left. The 
vagina is then tilled with iodoform gauze, which is changed when 
saturated and the vagina douched. If clamp-forceps are left 
on, they may be removed after two or three days or be allowed to 
fall off. The chief danger of the operation is a wound of the 
ureter. This is avoided by pushing the bladder forwards, which 
carries the ureters with it ; also by tying the uterine artery close 
to the uterus. The operation is not in the end successful, 
because infiltmted portions of the broad ligament are left, as well 
as enlarged glands. 

Abdominal hysterectomy. — The patient is prepared by thoroughly 
disinfecting the vagina, especially by passing a speculum 
and wiping out with perchloride of mercury lotion (1 in 1,000), 
which is afterwards washed away ; the bladder must also 
be emptied. A free incision is made between the pubes and 
umbilicus, and in a doubtful case the ureters should be examined, 
if possible, to see if they are dilated, as this tends to contra- 
hidicate the operation. The next procedure is to secure the 
ovarian artery, whilst leaving at least one ovary. The operation 
will then vary according to the special method adopted, (a) Extra- 
peritoneal method, — After the ligaturing of the ovarian arteries, 
the tumour is delivered and the abdominal wound brought into 
contact round the neck. A wire serre-noeud is now placed round the 
neck of the tumour and screwed up tight enough to constrict yet not 
to cut. Two hysterectomy pins are inserted on the distal side, i.e., 
external to the serre-noeud, to support the stump, and beyond this 
the tumour is cut away. The peritoneum is then sutured round 
on the proximal side of the serre-noeud, which is tightened up at 
intervals so as to keep up the control of haemorrhage, yet not to 
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cut through too rapidly. The stump, which should be frequently 
dressed with iodoform gauze, gradually sloughs and comes away 
with the serre-noeud. The proximal portion of the stump retracts, 
and a sinus is left which slowly fills up from the bottom. This 
method was formerly in vogue on account of its protecting from 
recurrent hsemorrhage, but as it causes paiu and irritability of the 
bladder from pressure, and as the sinus is a long time in healing, 
it is less often employed now. (b) Intraj^nntoneal method, — 
Anterior and posterior flaps of peritoneum are made and the 
bladder pushed forward. The uterine artery is ligatured as it runs 
up the side of the uterus, and the junction between the body and 
cervix cut through slowly, any vessels being clamped and tied. 
The cavity of the cervix is disinfected by a pledget of wool 
soaked iu a strong antiseptic, and all bleeding having been stopped, 
the peritoneal flaps are sutured over the stump. The essential 
point is to arrest all haemorrhage. This is an operation suitable 
for the removal of myomata. PanhyBterectomy. — This is a more 
severe operation employed for cancer. The patient should have 
the pelvis well raised (TrencUlenburg^s position). The vagina must 
be carefully cleansed, any fungating growth being curetted or 
partly cut away so that the cervix can be temporarily closed by 
sutures. After opening the abdomen the ovarian ligaments are tied. 
The uterine artery is then sought for deep in the broad ligament 
near the pelvic wall as it runs forwards and iu wards, towards the 
uterus. It is divided between two ligatures. At the same time 
the ureter must be recognized as it crosses the iliac artery near 
its bifurcation, descends into the pelvis, runs along beneath the 
broad ligament, and then passes forward alxjut half an inch from 
the cervix towards the trigone. It should be gently raised and 
drawn outwards so as to escape injury. The uterine veins should 
also be ligatured. Enlarged lymphatic glands are sought for in 
the outer wall of the pelvis and along the course of the iliac 
vessels and dissected out. Gradually the cervix is isolated all 
round until its vaginal attachments alone remain, the bladder 
having bean pushed forward. Then the vaginal fornix is cut into 
well beyond the growth, and bleeding points caught and tied. 
The operation is facilitated by an assistant pushing up through 
the vagina with a sponge on a holder. Care has to be taken 
that none of the cancerous d^(>ris soils the peritoneum. The vaginal 
wound is first closed, leaving a strip of gauze to carry any fluid 
exudation into the vagina. Then the pelvic wound is closed by 
suturing the peritoneum right across. The object of this severe 
operation is to remove the whole of the disease with the infected 
glands, whilst ligaturing the ovarian and uterine arteries before 
division on the principle now adopted for cancer of the breast. 

CflBsarean section. — When this operation has to be done it 
is better to operate at term rather than 'to wait until the 
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commencement of labour when it must be bun-ied ; worst of all is the 
waiting until the patient is worn out by the labour and the child 
nearly dead. The uterus will contract well enough, if the patient 
is not already exhausted. An incision is made in the middle line 
above the pubes after drawing off the urine ; the wall of the uterus 
should be met with in front of the raised peritoneum. The 
assistant presses on the sides so as to keep the uterus in the wound ; 
tlien a short cut is made into the cavity, the fingers inserted and 
the cut rapidly enlarged in the middle line by scissors, a better 
plan than tearing. The child is next seized by the legs and 
extracted, the cord clamped in two places and divided between; 
then the placenta is scooped out and the uterus at once forcibly 
squeezed to make it contract. When the head is already wedged 
in the pelvis, forcible traction is made on the shoulders, and 
another assistant may even push up from below. Whilst the 
ast<istant presses on the edges of the uterine wound interrupted 
sutures are quickly inserted through the whole thickness of the 
muscular wall, without penetrating the mucous surface. When 
tightened the sutures form the best means of stopping hajnior- 
rhage. Before suturing it should be certain that the cervix 
is patent, that all the placenta has been removed, and that 
clots have been squeezed out of the cavity. Then the alxlominal 
wound is closed, a light gauze plug put in the vagina and the child 
put to the breast to keep up the uterine contraction. If the 
peritoneal cavity is opened it must be protected by sponges. If 
the child is dead and the uterine cavity septic, or if the uterus is 
affected by myoma or caucer, it may be safer to amputate by the 
extra-peritoneal method for the sake of speed and avoiding further 
loss of blood {Porro^B operatum). In the latter case there can 
be no future pregnancies. In Caisarean section the ovaries should 
not be removed, nor the tubes ; the intuitional prevention of future 
pregnancies is no business of the surgeon. Indeed, patients have had 
Csesarean section done more than once quite successfully ; alsr) sub- 
sequent deliveries have been accomplished without theof>eration. 

DISEASES OF THE BBEAST. 

Faget's disease of the nipple, sometimes H]>oken of as eczema, 
is an intractable fonn of ulceration around the nipple. It la>itH for 
many years, and yields to no treatment. A coriMidenible projKir- 
tion of cases develop carcinoma of the broant. Af>prarances have 
been found on the affected epidermis which were at one time 
believed to indicate the presence of animal panisiteK (p^fj^oMj.e.mtn)^ 
but this view of the causation of the dineaM.' ha?* not coiniuanded 
general acceptance. Treatment. -When all niild measures are 
unavailing, many sur^reons recommend ampubition of the brerwt 
for fear of cancer sul^Jierjuently forming. 

Kenralgia of the breast is not uncommon in young unmarried 
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womeu, and appeal's to be frequently due to some ovarian dis- 
turbance. The pain is often severe, perhaps shooting down the 
arm, and may be constant or periodic ; whilst the skin over the 
breast, as well as the gland itself, is exceedingly sensitive on 
handling. Nothing, except at times a slight fulness, can be 
detected on examination. The treatment consists in improving 
the general health by tonics, cold baths, and outdoor exercise, 
and in regulating the ovarian functions. No local treatment is 
necessary ; indeed, the patient's attention should be taken off the 
breast as much as possible. 

Inflammation of the breast {mastitis) may occur at any age, 
and in the male as well as the female. In infants it is sometimes 
attended with a serous or milky dischai^e from the nipple, and is 
often made worse by ignorant nurses applying friction to *rub 
away the milk.' At or abcnU puberty it is met with in boys as well 
as in girls, but more frequently in the latter. Often beyond the 
patient appearing somewhat out of health no cause can be dis* 
covered, although in hospital patients a history of a blow is not 
uncommon. The inflammation may clear up, or terminate in 
an abscess. 

Acute inflammation {a4:ute mastitis), however, most frequently 
occurs during lactation, especially in primiparse, and generally during 
the first month after parturition. It then appears to be most often 
due to the irritation of the nipple by the child sucking, particularly 
when the nipple is shrunken or retracted, or is in a cracked con- 
dition. Occasionally it is the result of excessive secretion of milk, 
and consequent hypertesthesia of the ducts ; or it may not appear 
till later during the period of lactation, when the patient's powers 
have been pulled down by long suckling. The essential cause is of 
course the presence of pyogenic cocci, which may gain access by 
the blood, the lymphatics, a sore nipple, or the lacteal ducts, the 
last being the most common. 

Symptoms. — A feeling of uneasiness in the breast, then a chill or 
slight rigor, followed by fever and the local signs of inflammation, 
and often subsequently by abscess. 

Treatment, — The breast should be placed at perfect rest by 
slinging it in a silk handkerchief passed over the shoulder, and 
by taking away the infant from the sound as well as from the 
affected side ; the milk, if the tension is great, should be drawn 
off regularly by the breast-pump ; and belladonna and glycerine 
applied to diminish the secretion, and opium or poppy fomenta- 
tions to relieve pain. Signs of abscess must be watched for and 
an early incision made. A smart saline purge, followed by saline 
laxatives and a light nutritious slop diet, is usually necessary. 

Acute abscess of the breast may occur in three situations : — 
1. Superficial to the gland (supra-mammary abscess) ; 2. In the 
substance of the gland {intra- mammary abscess) ; and 3. Behind 
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the gland (post-mammary abscess). 1. The supra-mammary variety 
resembles an abscess in any other situation and requires no further 
comment. 2. The intra-mammary, which is generally the result 
of inflammation occurring during lactation, may be confined to one 
part of the gland ; or pus may be formed in several situations at 
the same time, and if not let out by timely incisions may riddle 
the breast in all directions. 3. In the post-mammary the inflam- 
mation begins either in the cellular tissue behind the breast, as 
the result of the breaking down of a hsematoma following an 
injury, or in the posterior lobes of the gland, the resulting abscess 
then bursting into the cellular tissue behind the breast. The 
whole breast is pushed forward and presents a characteristic 
conical appearance. There is deep-seated and throbbing pain, 
increased on moving the arm, with some oedema and mottled 
redness of the skin. The pus usually gravitates towards the lower 
and outer part of the breast, where the abscess commonly points ; 
or it may burrow through the gland, producing fistulous tracks 
which are often very difficult to heal. 

Treatment, — In all varieties an early and free incision should be 
made, preferably under an anaesthetic. In the intra-mammary the 
incision should radiate from the nipple, so as not to cut across the 
galactophorous ducts ; and should be free, not a mere puncture, 
lest the abscess cavity degenerate into a sinus. The finger should 
be introduced into the abscess, and any septa between the main 
cavity and secondary recesses be broken down. In the post- 
mammary the incision should, by preference, be made at the most 
dependent part to ensure an efficient drain, though of course pus 
wherever pointing must be let out. Should sinuses or fistulee form, 
they should be laid freely open and thoroughly drained, after being 
scraped by a Volkmann's spoon. The strength should be sup- 
ported by a generous diet, and ammonia and bark, or quinine and 
iron given internally, together with stimulants, if indicated. 

Chronic abscess of the breast is occasionally met with as 
the result of chronic inflammation following a slight injury, 
continued pressure as by the corsets, &c. It occurs as a distinct 
ill-defined, slightly tender, hard, tense, or elastic, or perhaps dis- 
tinctly fluctuating swelliug, but is unattended by redness, oedema, 
or fever. The axillary glands may or may not be enlarged. 
Such an abscess has often been mistaken for a carcinoma. Free 
incision is the usual treatment. 

Chronic lobular inflammation of the breast {chronic 
mastitis) has been described by various names, as lobular indura- 
tion, chronic hypertrophy, chronic interstitial mastitis, <fec. It 
generally affects one lobe, or limited portion of the gland, and is 
then liable to be mistaken for a tumour, or it may involve several 
lobules of the gland, giving it a peculiar shotty character, each 
nodule being separate from the other. It is said to be most 



Digitized by 



Google 



892 DISEASES OF REGIONS. 

frequent in married women bejond the child-bearing period of life 
but my own experience is that it is as often met with in young 
and unmarried women. 

Caiise and Pathology. — It is generally attributed to ovarian dis- 
turbance, injury, pressure of the corsets, <fec. A small-cell infil- 
tration occurs in the connective tissue of the affected lobe with 
increased proliferation of the epithelium in the acini. Later the 
cells or fibroblasts form fibrous tissue, which contracts, pressing 
upon and obliterating the ducts and acini, and causing degenera- 
tion of the epithelium lining them. Should some of the acini 
escape the pressure which has obliterated the ducts leading from 
them, small cysts may be formed ; but such cysts seldom attain 
a large size in consequence of the unyielding nature of the fibrous 
tissue by whicli they are surrounded. 

Symptoms. — The patient usually complains of a swelling, and 
sometimes of pain in the breast. On grasping the breast between 
the fingers the hypertrophied portion feels like a tumour, but on 
drawing it from the nipple so as to make the lactiferous ducts 
tense, it is found to be part of the mamma, and on pressing the 
breast back on the ribs with the flat of the hand no distinct 
tumour is felt, nor anything like the resistance of a new growth. 
Further, the swelling is usually wedge-shaped, with its apex 
towards the nipple, and has not the stony hardness of scirrhus ; 
and there may be a second nodule in the same breast, or in the 
breast of the opposite side. The axillary glands are sometimes 
enlarged, but are not indurated, and the pain often follows, as 
pointed out by Mr. Birkett, the distribution of one or more inter- 
costal nerves, the slightest pressure upon which, as they issue 
from the thorax, causes acute pain. The above signs will usually 
serve to distinguish the aflfection from scirrhous carcinoma. 
Should, however, as occasionally happens, the nipple be retracted, 
the skin dimpled from the contraction of the fibrous septa, the 
surface of the gland rendered nodular by the presence of several 
tense cysts, and the patient moreover be about the age at which 
carcinoma is common, it may be difticult to diagnose between 
them, especially if the breast is voluminous so that the characters 
of the swelling are obscured. Under such circumstances it is 
quite justifiable to make an exploratory incision, after having 
explained the importance of a correct diagnosis to the patient. 

Treatment. — Iron and quinine or the mineral acids are often 
indicated, and with these some combine the iodide of potassium. 
Locally a belladonna plaster may be applied, or the stays dispensed 
with to prevent friction, or a thick layer of cotton- wool placed 
between them and the breast. Inunction with iodide of potassium 
ointment, or with oleate of mercury, and strapping the breast are 
also recommended. Whatever treatment is adopted, it should be 
pei*8evered in for several months. 
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There is a conditiou of Hypertrophy o^n met with in lads about 
the age of puberty, and in girls a little below that age. The breast 
enlarges slowly, often painlessly, generally on one, sometimes on 
both sides. There are no signs of inflammation. Under the 
influence of a belladonna plaster applied for some months, which 
probably owes its efficacy to the fact that it prevents the patient 
irritating the breast by constantly feeling it, the hypertrophy 
usually subsides. Of its exact pathological condition I am not 
aware, but it is generally thought to be of a chronic inflammatory 
nature. 

Multiple cystic disease of the breast is an .occasional 
termination of chronic lobular mastitis. One or more of the 
small cysts formed in this disease become enlarged and filled with 
a yellow or brownish-yollow serous or mucoid fluid. They give rise 
to a distinct tense, elastic, hard, smooth swelling or swellings in 
the breast, whilst smaller swellings due to the smaller cysts may 
be felt scattered through its substance. Both breasts are fre- 
quently affected simultaneously. The larger cysts may be dis- 
sected out, or the whole breast under some circumstances may 
with advantage be removed. 

Tuberculous disease is not so very uncommon. In appearance 
it resembles somewhat chronic mastitis, for which it is often 
mistaken. The formation usually takes place iu or around an acinus, 
increases somewhat rapidly in size, and finally, after degenerating 
into a caseating mass, breaks down and discharges. When sup- 
puration has been established, sinuses extend through the breast 
in all directions unless promptly treated. The milk secreted by 
a tuberculous breast contains numerous tubercle bacilli. Treat- 
rtient. — This depends upon the age of the patient. If old and 
beyond the child-bearing period, the treatment may be confined 
to opening the abscesses when they form, and slitting up and 
scraping such sinuses as may exist, while at the t?ame time a good 
nourishing diet is enjoined, together with the internal administra- 
tion of cod liver oil and tonics. Should, however, the patient be 
a young woman, who has borne and is still capable of l)earing 
children, the safest plan is to amputate the breast, the only means 
of safeguarding the children from infection by tubercle bacilli 
when suckling. 

Syphilis of the breast. — The primary, secondary and tertiary 
forms of syphilis are all found affecting the breast. The primary sore 
usually takes the form of a painless fissure which refuses to heal, 
and is followed by an axillary bubo and secondary symptoms. 
It is occasioned through suckling a syphilitic infant, and is found 
upon the nipple of the wet nurse, and not upon that of the mother 
of a child the subject of hereditary syphilis. During the secondary 
staffe of syphilis, condylomata are sometimes found upon the nipple 
and areola. They have the appearance of condylomata elsewhere. 
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and are highly infecting. The tertiary form of the disease occurs 
OS gummatous deposits, and is rare. The gumniata occur as 
well-defined, circumscribed, hard, painless masses, increasing more 
or less rapidly in size and tending eventually to soften and 
break down into characteristic tertiary ulcers. They have to be 
diagnosed from tuberculous disease, chronic mastitis, and scirrhous 
carcinoma. 

Tumours of the breast. — The tumour by far the most frequently 
met with in this situation is the acinous carcinoma {9cirrhug\ which 
is due to the proliferation of the epithelium lining the acini or the 
small ducts. Certain of the connective-tissue tumours (fibromata^ 
sarcomata)^ springing from the periacinous connective tissue, are 
also of frequent occurrence. They seldom, however, occur pure, 
but are nearly always mixed with elements resembling the tissue 
of the breast itself {adenomatous tissue)^ and hence are spoken of as 
adeno-fibroma, adeno-sarcoma, adeno-myxoma. Whether these 
adenomatous elements are the normal breast tissue which has 
become surrounded and enclosed in the fibrous or sarcomatous 
growth as the case may be, or whether it is an abortive formation 
of the gland-tissue, is not agreed upon by pathologists. Many, 
however, believe that it is a new formation. More rarely the 
gland-tissue constitutes the chief bulk of the tumour (pure ode* 
noma). The tumours composing this class were formerly spoken 
of collectively as chronic mammary glandular tumours. At times 
cysts are developed in connection with them, and they are then 
designated cystic adeno-fibroma^ cystic adenosarcomoj cystic adeno- 
myxoma, &c. Various other forms of tumour, viz., tumours com- 
posed of fat, cartilage, vessel- tissue, nerve-tissue, Ac, have also 
been met with in the breast, but are exceedingly rare. 

Pure adenomata are very rare. They occur as circumscribed 
ovoid tumours surrounded by a capsule of connective tissue. On 
section they appear smooth, lobed, white or tinged with pink, with 
here and there small cavities and occasionally distinct cysts. Their 
general characters have already been given under Tumours. All 
that need here be repeated is that they consist of acini and ducts 
surrounded by a small amount of vascular connective tissue ; in 
short, that they resemble the breast preparing for lactation, save 
that the acini and ducts do not form distinct lobules with an 
excretory duct, as in the lactating breast. Further, the epithelium 
does not penetnitc the membrana propria and grow into the inter- 
tubular and inter-acinous connective tissue, a point of importance 
as distinguishing them from carcinoma. 

Signs. — They are most often met with in women between the 
ages of thirty and thirty-five who have borne children, as small 
ovoid, firm but elastic, distinctly circumscribed and moveable 
growths in the breast, with a nodular or slightly bossed surface. 
They are of very slow growth, do not cause retraction of the nipple 
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or enlargement of the axillary glands, and do not return if com- 
pletely removed. Treatment. — Enucleation should be practised, 
the breast, whenever possible, being turned up by a semilunar 
incision around its lower margin. In this way the scar does not 
show when a low-necked dress is worn. 

Adeno-flbromata are of frequent occurrence. They consist of 
fibrous and adenomatous tissue, and are styled ^fibromata by those 
pathologists who regard the gland-tissue as merely the remains of 
the normal breast-tissue surrounded by the new growth. They 
occur as firm, circumscribed, slow-growing and distinctly encap- 
suled tumours in the substance of the breast, and on section appear 
lobulated and of a pinkish- white colour, and do not yield a juice 
on scraping. 

Sifpis, — They usually occur in the breast of young and healthy 
women as freely moveable, firm, ovoid, slightly nodular, generally 
painless growths, and are often indistinguishable, without puncture, 
from a tense cyst. From carcinoma and sarcoma they may be 
diagnosed by the age of the patient, their slow growth, well-defined 
outline, uon retraction of the nipple, non-adherence of the skin, 
and the absence of glandular enlargement From pure adenoma, 
adeno-sarcoma, and adeno-myxoma, it may be impossible *to dis- 
tinguish them before removal. Enucleation is the only effective 
treatment, 

Adeno-saroomata differ from the adeno-fibromata in that, in 
place of an increase of fibrous tissue around the acini and ducts, 
various kinds of sarcomatous elements are fo\md mixed with more 
or less mature fibrous or myxomatous tissue; they often con- 
tain cysts. Hence the terms adeno-fibro-sanx)ma, adeno-myxo- 
sardoma, adeno-cysto-sarcoma, fibi-o cysto-sarcoma, <fec., which have 
been applied to them. They occur as circumscribed growths 
in the breast, resembling the adeno- fibromata, from which it 
is often impossible to distinguish them without a microscopic 
examination. 

The signs vary according to the amount of sarcoma-elements the 
growth contains. Thus, when this is small they approach in their 
clinical character and behaviour the adeno-fibromata. On the 
other hand, when sarcoma- elements abound, they may grow 
rapidly, and behave like the pure sarcomata. Frequently they 
grow slowly for many years and then suddenly increase rapidly in 
size as the patient approaches the middle period of life. When 
occurring between the ages of thirty and forty they often grow 
rapidly from the first. 

Treatment — The slow-growing and more fibrous forms may be 
enucleated, but if in proceeding to do this the growth is found to 
be soft and succulent the whole breast should be excised, an 
operation that should invariably be undertaken when the tumour 
has grown rapidly. 
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Pure sarcomata. — All forms of sarcoma mixed with fibrous and 
adenomatous elements may occur in the breast, the large spindle- 
celled variety being the most common. Sarcomata are most 
frequent between the ages of twenty and thiity-five. They begin 
in the periacinous and peritubular connective tissue, and at first 
are encapsuled, but later they infiltrate the surrounding parts 
and may perforate the skin and fuugate. Their malignancy 
depends upon their structure, the round-celled and large- spindle- 
celled being highly malignant^ the small-spindle-celled much less 
so ; indeed the latter may recur again and again in situ before 
finally becoming disseminated, or their tendency to recurrence may 
completely wear itself out. The small-spindle-celled is usually 
firm like the adeno-sarcomatn, and on section greyish- white, 
smooth and succulent. The round-celled and large spindle- celled 
are soft and elastic owing to their richness in cells and blood- 
vessels and their scanty amount of intercellular substance. On 
section they appeal* of a pinkish -white colour, often blotched with 
blood, while cysts from haemorrhages and muc<»id softening some- 
times occur in them. 

Signs. — The small-spindle-celled sarcoma can hardly be diag- 
nosed -before removal from the adeno fibroma and adeno-sarcoma. 
The large-spindle-celled and round- celled varieties form smooth 
elastic tumours, oval or rounded in shape, and are lobed or bossed 
when cystic ; whilst the veins of the breast are often enlarged and 
tortuous. They grow rapidly, and may perforate the skin and pro- 
trude as a fungus ; but, unlike carcinoma, they do not infiltrate 
the skin or cause retraction of the nipple, and the glands are only 
in the more malignant cases enlarged. The tumour, moreover, is 
commonly larger than scirrhus, and the patient's age below that 
at which carcinoma is usually met with. 

The only effectual treatment is the removal of the whole breast 
If there is any doubt whether the tumour is an adeno-fibrouia or a 
sarcoma it is l)etter to have the consent of the patient before the 
operation for the removal of the whole breast, should the tumour, 
when cut into, appear to have malignant characters. 

Adeno-cystomata, cysto-sarcomata, sero-cystic sarcomata, and 
glandular proliferating cysts, are terms applied to tumours in the 
breast in which the growth in the periacinous connective tissue 
projects into the interior of dilated acini and ducts in the form of 
papillar}^ or cauliflower-Hke masses. Tlie periacinous growth, 
which may consist of fibrous tissue, spindle or round cells, or of a 
mixture of all these, protrudes the wall of the dilated acinus or 
diuct in front of it, but does not penetrate the epithelial lining, and 
may ultimately fill the whole acinus, which is thus converted into 
a mere slit-like space lined with epithelium. On section the 
tumour may present one or more larger cysts, containing variously- 
shaped cauliflower-like growths sprouting from their walls. Or it 
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may appear completely solid, from the cysts haying been entirely 
filled with intracystic growths ; on dissection, however, the spaces 
between the growths and the cyst- walls can always be demon- 
strated (Fig. 447). When the growth, which is at first encapsuled, 
attains some size, the skin may give way and the growth protrude 
in the form of a fungus. The skin, however, does not become 
infiltrated as in carcinoma. 

Signs, — They generally occur in women between the ages of 
thirty and thirty-five, as distinctly defined, lobulated, usually 
painless growths, hard in some places and soft and fluctuating in 
others, and often of large size. The veins over them are enlarged, 
but the skin is not adherent, the nipple is not retracted, and the 
glands as a rule are not affected. They commonly grow slowly, but 
at times rapidly, and seldom or never become disseminated. Their 
chief distinguishing characteristic is the presence of one or more 
prominent fluctuating cysts in the tumour. Should a fungus 



Fig. 447. — Cystic adenoma of the breast 
(St. Bartbolomew's Hospital Masenm.) 

protrude it may be distinguished from carcinoma by the non- 
implication of the skin around, non-adherence of the growth to the 
side of the chest, and the absence of the other signs of carcinoma 
above pointed out. Removal of the breast is the proper treatment. 
Cysts. — The cysts met with most frequently in the breast are 
the serous cysts, and certain of the retention cysts. Serous cysts 
are formed in the breast, as in other situations, by the distension 
with fluid of the lymphatic spaces of the connective tissue (see 
Serous cysts). The retention cysts that occur in the breast may be 
divided into the galactoceles, which are produced by the dilatation 
of the galactophorous ducts, and the glandular cysts, due to the 
distension of the smaller ducts and acini. The former contain 
a milk-like fluid, or when, as occasionally happens, the watery 
parts have been absorbed, an iuHpissated caseous material. The 
glandular contain a yellowish or brownish-yellow mucoid fluid, 
sometimes blood-stained, and at times intracystic papillary growths, 
formed by the ingrowing of the cyst walls. When they occur in 
elderly people they are spoken of as involution cysts. Their 
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frequency in chronic lobular inflammation of the breast has 
already been alluded to. 

Signs, — Cysts in the breast form painless, tense, or semi-fluc- 
tuating, smooth, rounded tumours, evidently connected with the 
breast tissue. Serous cysts may occur in any part of the breast. 
They are often very tense and hard, and breasts with such in them 
have been removed for cancer. Hence the valuable rule of making 
a preliminary incision if in doubt as to the nature of the tumour. 
The galactoceles occur during lactation ; they are situated near the 
nipple, from which a milk-like fluid may sometimes be squeezed 
out on pressing the cyst They are soft and fluctuating, and 
usually single, form quickly, and may attain a large size. Glan- 
dular cysts occur chiefly in women of from thirty-five to fifty. 
They are tense and painless, form slowly, may occur singly, but 
are often multiple. A sanious fluid sometimes escapes from the 
nipple if the cyst contains a papillary growth. 

Treatment, — Simple serous cysts may be laid freely open and 
allowed to granulate from the bottom, or, better, be dissected out. 
Galactoceles with semi-solid contents may also be laid freely open 
and their contents squeezed out. Glandular cysts, when numerous, 
call for the excision of the affected lobule, or if the whole breast is 
affected and they contain proliferating growths, excision of the 
entire gland. Involution cysts require no treatment 

Carcinoma of the breast is generally of the acinous form, of 
which both varieties, the hard (scirrhmis) and the soft (medullary), 
are met with. The hard variety, however, is by far the most 
common. The columnar-celled carcinoma is also not so very 
uncommon in the form of the villous or d%ict carcinom>a ; colloid 
carcinoma is rare. The general and microscopical characters of 
carcinoma have already been given under Tumours. Here only 
the special cbaracters which it presents when occurring in the 
breast will be referred to. 

Soirrhous oarcinoma. — Pathology. — Scirrhus of the breast 
generally appears as an indurated, nodular, non-encapsuled, tube- 
rous mass, of moderate dimensions, with long processes extending 
in various directions in the gland-substance and the fatty tissue 
around, and later, involving the skin and subjacent pectoral muscle. 
On section (Fig. 448) the tumour gives a characteristic creaking 
sensation to the knife, and the cut surface appears slightly con- 
cave from the contraction and shrinking of its fibrous stroma thus 
set free from the traction of surrounding tissues. It is of a hard 
resisting consistency, of a uniform close texture, semi-translucent, 
of a greyisb-white colour often tinged with pink, and has been 
likened to the section of a potato or unripe pear. Sometimes it 
is intersected in every direction by short wavy glistening white 
fibres, with here and there yellow dote and streaks due to section 
of the epithelial colimms which have undergone fatty degeneration ; 
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whilst in other places, little masses of the surrounding fatty 
tissue and of muscle are seen enclosed by the processes of the 
growth ; and patches of caseous-looking material or white creamy 
fluid, due to the growth having surrounded some of the ducts 
which have become only partially obliterated, may be scattered 
through its substance. The section on scraping yields a juice 
containing cells, free nuclei, and granular material. 

Signs, — Scirrhous carcinoma generally begins as a small hard 
lump in the substance of the breast ; it grows slowly at first, after- 
wards more rapidly, and then involves the skin and pectoral 
muscle; finally the skin gives 
way, and a foul ulcer is pro- 
duced. In the meantime, the 
lymphatic glands in the axilla 
become involved, and as they 
increase in size press upon 
the axillary vein and brachial 
plexus of nerves, producing 
oedema of the arm and intense 
neuralgic pain. Later the 
cancer becomes disseminated 
through the internal organs 
and tissues of the body. The 
health, which on the first 
appearance of the growth is 
generally good, now gives 
way, and as septic absorption 
from the foul ulcer occurs, 
the skin becomes sallow and 
earthy in appearance, the 
patient wasted, and can- 
cerous cachexia is said to be 
present. The foul and pro- 
fuse discharge from the ulcer, 
the absorption of septic pro- 
ducts, the intense pain, the 
mental sufiering, and the implication of internal organs, lead to 
exhaustion, and death soon steps in to put an end to the patient^s 
misery. Such is a brief outline of the course of the disease when 
not subjected to surgical interference. Let us now study the 
characters of the tumour as presented in a typical case. It is 
usually situated in the upper and outer quadrant of the breast, or 
just behind or below the nipple. Its surface is hard and irregular, 
its margins ill-defined. The skin at first, when gently pinched up 
between the finger and thumb, shows a slight dimpling, and later 
appears distinctly puckered and unmistakably adherent to the 
growth. In the earlier stages the tumour glides freely over the 
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Fig. 448. — Scirrhous carcinoma of the 
breast. (St. Bartholomew's Hospital 
Museum. ) 
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pectoral muscle; later a slight resistance is felt on moving it from 
side to side ; whilst finally it becomes firmly fixed to the walls of 
the chest. The nipple, when the growth is behind it, is retracted 
in consequence of the traction which is made by the carcinoma 
upon the lacteal ducts (Fig. 448) ; but when the growth is situated 
in the circumference pf the breast, there may be no retraction, or 
the retraction may occur only on one side ; whilst when the cancer 
begins as an infiltration of the nipple itself, the latter will be harder 
and more prominent than natural. On raising the arm and draw- 
ing the finger-tips transversely across the inner side of the axilla, 
a hard cord or cords — infiltrated lymphatic vessels — may often be 
felt extending from the tumour into the axilla, while in the space 
itself large glands will be discovered if the case is suflSciently 
advanced. The glands are at first single and distinct, later matted 
together, forming an indurated irregular mass which is often 
adherent to the chest-walls, and in advanced cases extends as high 
as can be felt beneath the clavicle. In the supraclavicular space 
the enlarged glands may sometimes be detected, first as a mere 
fulness, subsequently as distinct swellings. After the skin over 
the tumour has given way, an ulcer with sinuous, irregular, 
everted, and indurated edges, and a foul, cavernous, irregular, and 
indurated base is formed, from which is exuded a foul-smelling and 
sanious discharge. The skin around is indurated from infiltration 
with the growth ; or distinct, circumscril)ed, hard nodules of 
carcinoma are scattered here and there through it. 

Diagiiosia. — When the above signs are present there is no diflS- 
culty in pronouncing as to the nature of the disease. In the 
earlier stages, however, whilst the tumour is still small and has 
not yet become adherent to the skin or to the pectoral muscle, 
where the breast is large and there is no retraction of the nipple 
and as yet there is no enlargement of the axillary glands, the 
diagnosis from an innocent tumour, a chronic abscess, a tense 
cyst, or lobular inflammation will be, to say the least, difficult. 
The age of the patient, the rate of growth, and the history of the 
case must then, to a great extent, be relied on for distinguishing 
it. But where the patient, as is occasionally the case, is young, 
the diagnosis may then be impossible without making an incision 
into the growth, a proceeding which, under such circumstances, 
after the difficulty has been explained to the patient, is not only 
justifiable but imperatively called for. 

Rarer f(ymis of scimhus in the breast are occasionally met with. 
Thus— 1. The cancer may begin as a general infiltration of the entire 
gland, when its course is usually very rapid ; 2, it may chiefly affect 
the lymphatics of the skin, the whole side of the chest in such a case 
becoming infiltrated, hard, brawny and leathery in consistency, a 
condition known as * hide-bound,' or *eti cuirasse ;* 3, it may b^n 
as an infiltration of the nipple, or may be engrafted upon chronic 
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eczema around the nipple ; 4, in elderlj women it mav mu a very 
chronic course, often remaining stationary, if not interferwi with, 
for many years (fU/rowtj atn>phic or chromic mnrrr) ; 5, it may ocinir 
in women as youn*; as twenty, and then sm>ws with oxtnnno 
rapidity, early affects the «rlands, and l>eci>mes dissoniinatetl (hchU 
cancrr) ; and 6, in very exceptional instances, the carciuoniAtons 
mass has apparently undergone complete atrophy, even, it is said, 
after ulceration has occurred, and a spontaneous cure has thus 
been brought about. 

Treatment. — In the breast, as elsewhere, the only ho|>e of cure 
lies in the early and complete extirpation of the carcinoma. Unless, 
therefore, the surgeon is consulted before the skin, pectoral nuisclo, 
and lymphatic glands are more than slightly involved, he can hold 
out but little prospect that the disease will not return, and return 
shortly, or that life will be materially, if at all, prolonged by an 
operation. Under such circumstances, therefore, there are sonie 
surgeons who hold that an operation with the disease thus advanced 
ought not to be undertaken, as it can only bring discredit on 
surgery and may possibly prevent other patients sooking advioo 
whilst there is yet a probability that a free and complete n>nu)val 
of the breast and axillaiy glands may eradicate the disease. While 
admitting that this may be true, we must not lose sight of the fact 
that even although the growth may soon recur either in the cicatrix 
or glands, or in internal organs, and although life nmy not bo 
prolonged, still removal of the growth may rid the patient of a 
foul and loathsome disease and often of great pain, at any rate for 
a time, and death* may occur in a less distressing way from dis- 
semination of the carcinoma in internal organs. In tlie meanwhile 
the patient's mind will be relieved, even if she is not buoyed \\\\ 
with the hope that there may still be a chance of a non-roturn. 
Regarding the question of operation, therefore, it may be briefly 
said that — 1. Where the skin is not involved, or to a very slight 
extent, the tumour not adherent to the pectoral nuiscle, and the 
glands are not felt enlarged, or if enlarged are not alherent to the 
chest wall, free removal of the breast and, in all canoH, clearing 
out the axilla is imperatively called for. 2. Where, on the oth(»r 
hand, the skin is extensively infiltrated, the tumour is firmly 
adherent to the pectoral muscle, the glands are enlarged, hanl, and 
adherent to the side of the chest, enlarged glands can nUo Im? felt 
above the clavicle and perhaps have already caused (edeirm of the 
arm, marked cachexia is present and there is ovideiujo of dis- 
semination of the carcinoma in other organs and tiHsnes then no 
operation should be performed. In cases such as the alK>ve, there 
can be little question as to the propriety of operating or not 
operating. But there are a large class of internie(liate cascH in 
which some surgeons would, and some would not, operate. Much 
will then depend upon the presence or absence of pain, the age of 
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the patient, the rapidity of growth, &c., and each case must be 
judged on its own merits. When too far advanced to permit of 
removal, pain may be relieved and sleep procured by morphia, and 
the strength supported by a liberal diet and stimulants. Double 
oophorectomy combined with the administration of thyroid extract 
has in some cases apparently caused a shrinking of the mass. 
Should an ulcer have formed it may in some cases be burnt down 
with the cautery under an anaesthetic and dusted with iodoform 
or charcoal to control the foetor and obtain granulation. 

Medullary carcinoma is much less common in the breast 
than the scirrhous form, and generally appears at an earlier age. 
It occurs as a soft, non-encapsuled, compact, white or blood-stain^, 
brain-like mass infiltrating the gland and surrounding tissues. 
Its growth is much more rapid than the scirrhous variety, and it 
sooner involves the skin, pectoral muscles, and axillary glands, 
and rapidly becomes disseminated through internal organs. Early 
and free removal of the whole breast, and the complete clearing 
out of all glands from the axilla, is the proper treatment 



Fio. 449. — Section of a duct carcinoma of the breast. ITie tumoar has well- 
defined edges, and is composed of a number of cyt^ts containing growths and 
broken-down blood. (St. Bartholomew's Hospital Museum, No. 3,186/.) 

Duct carcinoma occurs as one or more rounded masses lying 
in the breast tissue not far from the nipple. On section these 
masses appear as red, encysted and defined tumours (Fig. 449). 
Microscopically they are columnar-celled carciuomata, and they 
frequently consist of cysts, which often contain blood, and into 
which papillary growths, covered by columnar epithelium, sprout. 
The growths have an alveolar structure, and closely resemble, 
microscopically, especially when the disease has recurred, ordinary 
encephaloid carcinoma. 

Signs. — The nipple is not, as a rule, retracted, but there is 
generally a history of a discharge of blood from it, often before a 
tumour is noticed. In the specimen, of which Fig. 449 is a draw- 
ing, there was very slight retraction of the nipple. The skin is 
not infiltrated, the axillary glands are not enlarged, and secondary 
deposits are very rare. The tumour is firm and elastic, and may 
contain one or more cysts. It usually occurs in middle age, is 
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of slow growth, and not accompanied as a rule by pain. The 
treatment consists in amputation of the whole breast. If this is 
done, no further trouble usually occurs. 

Colloid carcinoma of the breast is rare. Its structure is like 
that of scirrhous or enccphaloid cancer, but here and there large 
epithelial cell-masses have undergone colloid degeneration. It is 
of slower growth, and less frequently affects the glands than either 
scirrhous or encephaloid cancer, and has less tendency to recur 
after removal. The prospective length of life is said to be three 
or four times that of ordinary scirrhus. 

Excision of the breast. — Of late years excision of the breast 



Fio. 450. — HaLited's incision for complete amputation of the breast. 
(After Halsted.) 

has been performed in a much more radical way than heretofore. 
1. A much larger sacrifice of skin is made, since the skin over the 
breast contains a network of lymphatics, and if left recurrent 
growths may quickly form in it. 2. The greater part of the 
pectoralis major is removed with the breast so as to completely 
eradicate the lymphatics that ramify in the pectoral fascia. 

3. The whole of the lymphatic glands in the axilla are dissected 
out whether or no any are felt enlarged previous to the operation. 

4. The breast with the underlying muscle, the lymphatic vessels 
and fatty tissue extending to the axilla and the axillary glands 
are removed in one piece so as to avoid cutting across any 
cancerous lymphatics, and thus possibly leaving infecting particles 
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in the wound from which a new growth may start. Operation, — 
The arm being held out from the side by an assistant so as to put the 
pectoralis major on the stretch and well expose the axilla, an incision 
like that in the accompanying figure (Fig. 450) is made ; a flap of 
skin, as shown in the figure, is next dissected off the subcutaneous 
fat. The breast, with the imderlying portion of the pectoralis 
major, is then separated with the scalpel from the chest^walls and 
pectoralis minor to within a few inches of the insertion of the 
major muscle. At this spot the sternal portion of the muscle is 
divided, and the breiist, with the underlying muscle, is allowed to 
drop downwards, being only attached by its axillary connection. 
The lower part of the axillary vein is next exposed, and the 
glands with the fat and cellular tissue dissected from it with a 
sharp scalpel as high as where it is crossed by the pectoi*alis minor. 
The collateral veins are clamped before cutting, and later tied, 
and the branches of the axillary artery dealt with in the same way. 
The pectoralis minor is now drawn upwards or divided, and the 
clearing of the vein and artery continued as high as the apex of 
the axilla. The fat and cellular tissue are next dissected off the 
serratus magnus, and the breast being held up, the muscles forming 
the external boundary of the axilla are cleared in the same way. 
The subscapular artery and vein are then divided and tied, but the 
subscapular nerve should, if possible, be spared. With a few 
touches of the knife the breast with the axillary glands and fat 
now comes away in one piece. All bleeding having been stopped, 
the wound is brought together with numerous fishing-gut sutures. 
If the margins will not meet they may generally be brought into 
contact by freeing the skin from the underlying muscles, especially 
the latissimus dorsi, or by making incisions in such directions as 
will allow flaps of skin to be slid over the raw surface and so be 
drawn together. In some cases the portion of wound which can- 
not be thus covered in may be grafted by Thiersch's method. It 
is better not to secure the arm to the side with a bandage, as this 
increases the depth of the axilla, and besides gives the patient 
much discomfort. 



DEFORMITIES OF THE NECK, KNEES, AND FEET. 

Wry-neck or torticollis is a distortion chiefly dependent upon 
contraction of the stemo- mastoid muscle. It may be congenital 
or acquired. 

Causes, — The congenital form is attributed to — 1, injury at 
birth, as, for example, rupture of the stemo-mastoid in a breech 
presentation ; 2, malposition in utero ; or, 3, spastic contraction 
of the sterno-mastoid muscle due to disease of the nervous system. 
The acquired form is due to — 1, the head having been held for a 
long time in the distorted position as a consequence of stiflf neck 
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following cold, rheumatism, injury, or inflamed cervical glands ; 
2, hysteria ; or, 3, spasm set up by irritation of the spinal 
accessory nerve consequent upon central nerve-trouble. 

Signs. — The head, supposing the right sterno-mastoid to be 
affected, is drawn forwards and towards the right shoulder and 
also rotated, so that the chin points to the left. The right mastoid 
is prominent, the right side of the neck concave, and the left 
convex. In long-standing oases some lateral curvature of the 
dorsal spine is generally acquired. The congenital form may be 
distinguished from the spasmodic not only by its history but by 



Fig. 451. — Wry neck apparatus. 

the sterno-mastoid becoming tense in the former, and yielding in 
the latter, on attempting to straighten the head. The hysterical 
variety will be known by the presence of other signs of hysteria. 

Treatment. — In congenital tory-neck^ unless the patient is treated 
by position while still an infant, division of the sterno-mastoid is 
generally required, followed by a course of systematic exercises 
in the slighter cases, and the use of some such instrument as that 
shown in Fig. 451, in the most severe. The sterno-mastoid is 
best divided immediately above the clavicle, as here it is furthest 
removed from the important structures that lie beneath it. A 
puncture should be made at the inner side of the tendon, a 
director passed behind it, and the division made towards the 
skin with a blunt-pointed tenotome. The tense bands of con- 
tracted cervical fascia which now start forward will yield to 
stretching ; it is not safe to divide them. The head should be 
straightened and thus held by a bandage and sand-bags. The 
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puncture should be given three or four days to heal before the 
exercises are begun or the instrument is applied. Some advise 
the division of the muscle about the middle on the plea that 
such is a more safe procedure ; whilst others again recommend 
the division of the tendon by open incision, as in this way the 
danger of puncturing and admitting air into a vein is avoided. 
If the subcutaneous division, however, is carefully done in the 
manner here advised, I do not believe there need be any fear 
of air entering the veins. I have now performed this little 
operation many times and have never experienced any diflBcul ty 
or trouble. At the same time it is only right to state that 
sudden death has occurred in the hands of some excellent surgeons, 
and others have met with alarming symptoms. In spasmodic 
cases conium, Indian hemp, bromide of potassium, <&c., may be 
tried. These failing, the spinal accessory nerve may be stretched 
just above the spot where it enters the stemo-mastoid. In very 
intractable cases a piece of the nerve may be excised, and if the 
posterior cervical muscles are also involved in the spasm, excision 
of portions of- the posterior divisions of the first four cervical 
nerves may be simultaneously or subsequently undertaken. 
Tenotomy of the stemo-mastoid should in these and in hysterical 
cases on no account be done. In the latter, hystmcal remedies 
should of course be used. 

Enock-knee or genu valgum is a deformity in which, when 
the knees are placed together in the extended position with the 
patellee looking directly forwards, the legs diverge. One or both 
knees may be affected, or there may be genu valgum on one side 
and genu varum on the other. 

Cause, — Knock-knee is generally the result either of rickets, 
when it occurs between the second and the seventh year ; or of 
carrying heavy weights, long standing and the like, when it is 
most common in growing, underfed and overworked lads and girls 
from fourteen to eighteen. The deformity is variously believed to 
depend on : — 1, a downgrowth of the internal condyle of the femur, 
and a corresponding uprising of the inner tuberosity of the tibia ; 
2, the relaxation of the internal lateral ligament ; or 3, the con- 
traction of the biceps tendon. In the majority of cases the osseous 
lesion is certainly present, and it is upon this that the deformity 
in rickety cases usually depends, though it must be admitted that 
in some of those rapid cases induced by excessive weight-bearing 
in weakly lads a relaxation of the ligaments may be the principal 
factor. The contraction of the biceps tendon when present should 
be regarded as the result, and not as the cause of the affection. 
Treatment — In slight rickety cases, keeping the child entirely off 
its legs, the application of splints, and the internal use of appro- 
priate remedies, will generally effect a cure. In confirmed cases, 
and in older patients, however, little must be expected from 
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splints or instruments. By their use the limb can no doubt be 
straightened, but only at the expense of stretching the external 
lateral ligament, the legs being rendered flail-like, and the patient 
being unable to walk or even stand without his irons. For such 
some form of osteoclasia or osteotomy is usually required. 

Osteoclasia consists in breaking the bone either with the 
hands or with the osteoclast Manual osteoclasia is seldom em- 
ployed except for the correction of rickety bow-legs or knock-knee 
in young children when the bones are moderately soft. For frac- 
turing larger and stronger bones the osteoclast is required. The 
limb is properly adjusted between the arms of the instrument and 
the force applied by levers in Thomas' osteoclast, 
or by means of a screw in Grattan's. 

Osteotomy is usually done by Macewen's or 
Reeves' modified Ogston's method. 1. Macewen's 
operation consists in chiselling through the femur 
just above the epiphysis, but leaving the posterior A 

surface, which is in contact with the popliteal B 

artery, intact, and snapping this across by forcibly C 

bending the bone. 2. In Beeves^ modification 
of Ogston^s opej^ation the internal condyle is first 
loosened with a chisel, and then made to slide 
upwards on the shaft of the femur by forcibly 
straightening the leg. The chisel is introduced 
behind the synovial membrane and should not 
be driven so far into the condyle as to endanger 
the opening of the joint. The line of incision pj^ 452.— a line 
through the femur in these operations is shown of section in 
in Fig. 452. The incision in the soft tissues Macewen's; B, 
which in either operation should be merely long m Ogston s ; and 
enough to admit the osteotome, may in each be j(jj"^ ^OcsWs 
made vertically two fingers' breadth above the operation, 
patella and midway between the inner edge of 
the rectus and the tendon of the adductor magnus. The opera- 
tions should be performed antiseptically and the limb secured to 
a long splint, or placed in Bavarian plaster splints in a straight 
position for about a month, and subsequently kept in an ordinary 
plaster case for six weeks to two months till sound union has 
taken place. 

Q^nu varum, or. bow-legs, is the opposite deformity to genu 
valgum, and what has been said of the latter as regards patliology, 
treatment, Ac, will apply to it if external be substituted for inter- 
nal in the phraseology. It is frequently associated with a bowing 
of the shaft of the tibia, either at its upper or its lower third, and 
sometimes with a bowing of the femur, including the neck. 

Genu recurvatum or retrorsum is a condition of over-exten- 
sion at the knee. It is frequently present in a alight degree in 
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cases of knock-knee. It sometimes occurs as a congenital affection ; 
the hyperextension may then be extreme, the feet touching the 
groins. When it is combined with knock-knee the irons for the 
latter affection should have a front stop. In congenital cases 
division of the quadriceps may be necessary, but continual attempts 
at flexion and the use of an instrument with a cog-wheel at the 
knee will usually suffice. 

Talipes, or club-foot, is a distortion in which the relations of 
the tarsal bones to each other and to the bones of the leg are 
variously altered, and the bones held in their abnormal position 
by alteration in the shape of the bones and by the contraction 
or shortening of certain of the muscles, ligaments, and fascife 
attached to the foot. 

Cause. — Talipes may either be congenital or acquired. 

The congenital form has been attributed to — 1, spastic muscular 
contraction induced by some lesion of the nerve-centres ; 2, mal- 
positions of the foetus in utero ; 3, structural alteration in the form 
of some of the tarsal bones. The supporters of the first view 
maintain that the bones are drawn into their abnormal position 
by muscular contraction, and regard any alteration in the shape of 
the bones as the result and not as the cause of their malposition ; 
whilst those who uphold the second and third views deny that 
spastic contraction occurs, as no lesion of the nerve-centres has 
been foimd to account for it, and look upon the contraction of 
the muscles as merely due to adaptive shortening consequent upon 
the altered position of the bones. The congenital variety is some- 
times hereditary, very occasionally occiu^ in several members of 
the same family, and is frequently associated with other congenital 
malformations as spina bifida, meningocele, &c. The acquired 
form is generally the result of infantile paralysis, the bones then 
either being drawn into their abnormal positions by the contraction 
of the muscles antagonistic to those paralysed, or falling into the 
abnormal positions by the weight of the foot. In either case the 
weight of the body in standing and walking tends more and more 
to confirm this faulty position. Amongst other causes may be 
mentioned long continuance of the foot in the extended position, 
disease of the ankle or tarsus, yielding of the ligaments, «kc. 

Varieties, — There are five principal forms of club-foot : — Talipes 
equinus, varus, calcaneus, valgus, and cavus. But these may be 
variously combined, producing compound forms, which are then 
called equino'Varus, equino-valgus, calcaneo-valgus, &c. 

1. Talipes equinus (Figs. 453, 454) is nearly always an acquired 
affection, and generally due to infantile paralysis of the anterior 
or extensor muscles ; as a congenital affection it is very rare. I 
saw two cases only during the seventeen years I had chai^ of 
the orthopBBdic department of St. Bartholomew's. The heel is 
drawn upwards by the tendo Achillis, and the anterior part of 
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the foot is in consequence depressed and held in the extended 
position. The weight of the body is thus transmitted through the 
heads of the metatarsal bones, which, together with the anterior 
part of the tarsus, are bent downwards and backwards from the 
transverse tarsal joint and fixed in this position by the adaptive 
shortening of the plantar fascia, ligaments and muscles, thus 
rendering the sole of the .foot unnaturally concave, a condition 
known as pes cavtis. The patient walks with fatigue and lameness 
on the balls of his toes (Fig. 453), and if both feet are affected he 
may be uuable to walk at all. When the extensor muscles of the 
toes ai*e completely paralyzed the toes may be bent luider as shown 
in Fig. 454; and the patient walks on the dorsum of the toes, or 
even on the dorsum of the foot. Corns 
and perhaps ulcers are then formed, 
rendering walking exceedingly painful 
or impossible. In long-standing cases, 
in consequence of the contraction being 
greater on the inner than on the outer 
side of the sole, an inward twist is given 




Astnyalm 

FiQ. 453. — TalipeA equinnB. 
(Bryant's Surgery.) 



Pio. 454. — Talipes equinos, with 
complete paralyuis of the an- 
terior muNcIcs. 



to the foot (equtno-varus). At times the tendo Achillis is not 
sufficiently shortened to draw up the heel, but at the same time 
is so contracted as to prevent the foot being placed beyond a right 
angle with the leg. This condition is spoken of as rtyhtangled 
contraction of the tendo Achillis or as rectangular talij)€s. 

2. Talipes varus is the most complicated variety of club-foot, 
and is the most common of the congenital forms. By some the 
distortion here described as varus is called fffuino- varus. I prefer, 
however, to apply the simple term varus to the form under con- 
sideration, and equino-vanis to cases of equinus in which there 
is added a secondary twisting inwards of the foot. In varus 
(Fig. 455), the os calcis is drawn up by the tendo Achillis, tilting the 
astragalus partially out of the ankle-joint, and the bones in front 
of the transverse tarsal joint are drawn inwards and upwards by 
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the tibialis anticus and posticus, so that the scaphoid is placed 
internal to the astragalus instead of in front of it, whilst its 
tuberosity is in close contact with the internal malleolus. The 
ligaments on the inner side of the sole and between the tibia and 
astragalus are shortened, and are often the chief agents holding 
the bones in their deformed position. In severe cases, however, 
the astragalus is itself deformed, its head looking almost directly 
inwards instead of forwards and slightly inwards. Thus, in a well- 
marked case (Fig. 456, a and b), the heel appears drawn up, the 
anterior part of the foot adducted and inverted, the inner border 
turned upwards or inverted, and the outer border downwards, so 
that the sole looks backwards and the dorsum forwards, the long 
axis of the foot being at the same time shortened and bent upon 
itself, the sole unnaturally concave, and the plantar fascia tense. 
In severe cases (Fig. 456, c), the inner border of the foot may be in 
contact with the leg, and when the foot has 
been walked upon the sole looks upwards as 
well as backwards, and the dorsum down- 
wards as well as forwards ; whilst the sole 
is narrowed by the approximation of the 
fifth metatarsal bone to the first, and a 
bursa often forms over the outer border of 
the dorsum. In the acquired fomiy which 
is generally due to infantile paralysis, the 
history of the case, the wasting, shortening, 
_ ^^^ - . , coldness and passive congestion of the limb, 
^'tolSa^^^r^ a°d often the absence of rigidity, wiU 
tholomew's Hospital commonly serve to distinguish it from the 
Muaenm. ) congenital. 

3. Talipes calcaneus is rare, except in con- 
nection with spina bifida. In the congenital variety (Fig. 457) the 
anterior part of the foot is draw n up and often a little everted or 
inverted, and generally held rigidly in this position by the contrac- 
tion of the extensor muscles. In the acquired form (Fig. 457), which 
is commonly the result of infantile paralysis of the calf muscles, 
the heel is placed first on the ground in walking, but there is no 
drawing up of the foot by the extensors. The anterior part of 
the foot drops downwards from the transverse tarsal joint, and the 
tendo Achillis, instead of standing out tensely as in the normal 
foot, can often hardly be felt. 

4. In talipes valgus or flat-foot the longitudinal and transverse 
arches of the foot are flattened and the anterior part of the foot is 
more or less everted. Though rare as a congenital, it is very 
common as an ac<inired deformity, and tis such is, perhaps, most 
often due to the yielding of the ligaments of the sole and the 
relaxed state of the muscles which normally support the plantar 
arches, in conse<|uence of general debility and want of muscular 
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tone, combined with long standing or cairying heavy weights with 
tlie feet abducted. Hence its frequency in growing and under-fed 
lads, errand-boys, policemen, waiters, housemaids, and the like. 
Amongst other causes may be mentioned rheumatism, gonorrhoea, 
rickets, sprains of the plantar ligaments, and spasm or paralysis of 
certain muscles of the leg. It is also met with in badly-set cases 
of Pott's fracture. The caloaneo-scaphoid ligament and plantar 
fascia, and to a less extent the other ligaments of the sole, are 
elongated, and the bones on the inner side of the foot, instead of 
forming an arch, are depressed and in contact with the ground. 
The bones in front of the transverse tarsal joint are at the same 
time more or less abducted and everted, leaving the head of the 




ABO 

Fk;. 456. — Congenital varuH. Three gra«Ies of severity. 
(Bryant's Surgery.) 




Acifuirtfi 



Fig. 457.— Talipes calcaneus. (Bryant's Surgery.) 

fistragalus, which is itself depressed, partly exposed on the inner 
side of the foot. 

In severe, and generally in congenital cases, the heel and front 
of the foot are drawn up by the tendo Achillis and the anterior 
muscles respectively, whilst the outer border of the foot is raised 
from the ground. The acquired form is often productive of so 
much crippling and pain as to render the sufferer unable to follow 
any employment which necessitates much standing or walking. 
The foot (Fig. 458) looks broader and longer than natural, the 
sole is flat, the inner border in contact with the ground, and the 
internal malleolus depressed ; whilst two prominences, formed by 
the tuberosity of the scaphoid and the partially exposed head of 
the astragalus, can be seen and felt projecting on the inner side 



Digitized by 



Google 



912 DISEASES OF REGIONS. 

of the foot. lu slight cases the foot can be made to assume its 
natural form on manipulation or on standing on tip-toe, but in 
severe cases it is rigidly fixed in the deformed position. Pain and 
stiffness of the metatarso-phalangeal joint of the great toe (Haliux 
dolorosus) is a common concomitant of flat-foot in boys and young 
adults. 

5. In talipes cavus the sole is unnaturally arched and the plantar 
fascia is tense. It is usually secondary to talipes equinus. The 
toes are often extended at the metatarso-phalangeal joint, and 
flexed at the first interphalangeal joints, giving them a clawed 
appearance {JwUow claw-foot). This condition is said at tiroes to 
be due to infantile paralysis affecting the interosseous muscles. I 
have tested the muscles in many cases but have not found them 
paralyzed. 

General treatment of talipes. — The indications are — 1, to 
restore the deformed foot to its natural position ; and 2, to retain 

it in this position until the normal 
functions of the joints and muscles 
have been so far restored that there 
is no tendency to a relapse. In 
the congenital and in many of the 
acquired forms these indications 
can be successfully fulfilled if appro- 
priate means are taken and suffi- 
cient time and care are given to 
the case. It is most important in 
congenital cases, and especially in 

^'f t^^iZ'^^l^y valgus or flat- congenital varus, to begin the treat- 
foot. (St. Bartholomew 8 Hoepital ^. , . j , .^ , u t_ 
Museum.) ment early, mdeed it should be 

begun immediately after birth — as 
soon as the infant is washed, as Sayre puts it — and should be 
continued until no tendency is shown for the foot to relapse into 
the deformed position. In the paralytic varieties, where the 
muscles have undergone complete atrophy and degeneration, these 
of course cannot be restored, and the foot can only be maintained 
in the normal position by the use of instruments. For the ful- 
filling of the first indication manipulative, operative and mechanical 
treatment may be necessary. For the second, mechanical supports 
and physiological after-treatment should be employed. 

Manipulative treatment consists in wrenching the foot with the 
hands into the best possible position and then securing it in this 
position with plaster of- Paris bandages. The wrenching shoidd 
be repeated once or twice a week. A thick layer of cotton-woul 
should be placed beneath the plaster of Paris to prevent sores 
forming. 

The operative treatment, when this is necessary, will generally 
consist in the subcutaneous divisions of certain tendons (tenotomy), 
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in the division of contracted ligaments (syndesmotomp), and in 
inveterate cases in the excision or section of some of the tarsal bones 
{tarsectomy or tarsotomy), or in the performance of one or other of 
the following operations : Phelps* open incision ; Buchanan's sub- 
cutaneous section ; Fitzgerald's operation ; Kent Hughes' operation ; 
or forcible rectification. 

Tenotomy is indicated where there is much rigidity and the foot 
cannot be brought into its natural position by manipulation. Its 
object is the lengthening of the shortened tendon, not its mere 
division. The lengthening is effected by the organization of the 
small-cell- exudation which is poured out between the divided ends 
of the tendon. Hence the importance of subcutaneous division, 
that is, of making a mere puncture in the skin and preventing the 
entrance of septic matter lest suppuration ensue and the tendon 
become adherent to its sheath or fail to unite. The tendon having 
been made tense by an assistant, pass the tenotome beneath it with 
the blade on the flat ; then whilst the tendon is slightly relaxed, 
turn the edge of the tenotome towards the tendon and cut towards 
the skin, the assistant again making it tense to facilitate the 
division, but relaxing the moment it is felt to give way lest the 
skin be severed and the puncture be converted into an open wound. 
The puncture should be covered with a pad of antiseptic gauze, 
and the foot secured to a splint or in a plaster-of-Paris bandage. 
It was formerly the custom to place the foot on a splint in the 
deformed, or in only a slightly improved position for a few days, 
until the puncture had healed aud the tendon had united, before 
beginning mechanical extension to stretch the new material 
between the divided ends. It was thought that if the foot was at 
once rectified and the ends of the divided tendon consequently 
much separated, there was grave risk of the tendon not uniting, 
or of the uniting material remaining weak. This is not, however, 
the case, and the foot may be safely placed immediately after 
tenotomy in the best position possible, often a gap of a quarter of 
an inch to half an inch, or even more, being left between the ends 
of the divided tendon. By at once rectifying the position of the 
foot, after dividing any contracted ligaments that may still hold 
the bones in their deformed position, much time is saved and the 
necessity of expensive extension-apparatus is avoided. In dividing 
the posterior tibial tendon, after a puncture has been made with 
a sharp-pointed tenotome, a blunt-pointed tenotome should be 
substituted for it lest the posterior tibial artery be pricked. Should 
this vessel be wounded, all that is necessary is to apply firm 
pressure to the foot and ankle by a pad and bandage. On no 
account should an attempt be made to tie it, as this would convert 
the subcutaneous into an open wound. Even where the anterior 
as well as the posterior tibial artery has been wounded in tenotomy, 
bleeding has been readily arrested by pressure, and no harm has 
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ensued. In the fat ankle of an infant the posterior border of the 
tibia, the guide to the tendon of the tibiedis posticus, cannot be 
felt; the tenotome should then be entered midway between the 
anterior and posterior border of the leg, and at right angles to 
the surface. 

Syndesmotomy consists in dividing the contracted ligaments 
which after tenotomy are frequently found to hold the foot in the 
deformed position. It is performed by passing a tenotome deeply 
into the foot over the situation of the ligaments to be divided, and 
cutting freely through them whilst they are put on the stretch by 
an assistant manipulating the foot The position of the . foot 
should then be rectified by wrenching, and a plaster-of- Paris 
bandage applied. 

Tarsectomy has for its object the removal of certain bones or 
portions of bones from the tarsus, so as to allow the foot to be at 
once restored to its normal position. It should only be undertaken 
in inveterate cases after milder measures have failed. The opera- 
tions most frequently performed are Davy*s, or the removal of a 
wedge-shaped piece of bone from the tarsus ; and Lund's, or the 
excision of the astragalus. 

Tarsotomy is the operation of dividing the tarsus transversely 
with a chain saw, and, like tarsectomy, should only be done in 
inveterate cases and never in the infant. 

Phelps^ open incision, — This consists in making an incision 
through the soft tissues on the inner side of the foot down to the 
bones. The tibialis anticus and posticus, the abductor hallucis 
and the calcaneo-scaphoid ligaments are divided. The wound is 
then stuffed with aseptic gauze and allowed to granulate from the 
bottom. 

Buchanan^s stibciUaneous section. — A tenotomy knife is passed 
between the skin and the plantar fascia half across the sole of the 
foot, and all soft parts — the muscles, arteries, nerves, and 
ligaments are then divided down to the calcaneo-scaphoid joint. 

Fitzgerald's operation consists in dividing subcutaneously with a 
chisel the neck of the astragalus, and the os calcis just behind 
the posterior articular facet for the astragalus, and in then drilling 
the cuboid in several places, breaking up subcutaneously the 
scaphoid with a chisel and hammering it back into place. 

Kent Hughes' operation consists in removing a wedge-shaped 
piece of bone from the neck of the astragalus and anterior end of 
the OS calcis, and then rectifying the foot after any contracted 
tendon or ligament that may prevent reduction has been divided. 

Forcible rectification. — This is done by a Thomaa' wrench or 
by Grattan's, Redard's, or some other form of osteoclast. The 
ligaments preventing reduction are torn across and sometimes the 
bones are broken. 

Mechanical treatment. — Until recently it was usual to keep the 
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foot in the deformed position till the tendons had united, and then 
bring the foot slowly into its normal position by gradually 
stretching the united tendon. The apparatus usually employed 
was some form of Scarpa's shoe (Fig. 459) or other cog-wheel con- 
trivance. By the majority of surgeons, however, plaster of Paris 
is now substituted for such expensive apparatus, the foot being 
secured at once in the plaster in the best possible position. In 
slight cases division of the tendon will alone be sufficient to allow 
of this ; in more severe cases the division of the ligaments will 
also be necessary, whilst in very severe cases removal of a portion 
of bone will be required. If plaster of Paris is used a cotton-wool 
bandage should always be employed beneath the plaster to pre- 
vent injurious pressure on the parts. The mechanical supports 
necessary after the foot has been rectified will be briefly mentioned 
under the treatment of each variety 
of talipes. 

Physiological after-treatment is most 
important for the purpose of restoring 





Fig. 459. — Scartja's Flo. 460.— Boot with double leg-irons to 

shoe. above knee, outside iron continued to 

pelvic girdle. 

the natural movement of the joints and the functional activity of 
the muscles. It consists in active and passive exercises, massage, 
Faradization, hot and cold sponging, and lastly, in teaching the 
patient the proper use of the restored foot. 

It now remains to mention the special treatment appropriate to 
each variety of talipes. 

In talipes equinus, division of the tendo Achillis is usually all 
that is required ; but if there is much contraction of the sole 
{talipes cavus)y the plantar fascia, or any tense band that can be 
felt, should first be divided, and when the sole has been straightened 
out by keeping the foot for a fortnight or so in plaster of Paris, the 
tendo Achillis may then be cut, and the foot again placed in plaster 
in the restored position for another two or three weeks. A boot 
with double leg-irons and toe-raising spring must be subsequently 
worn in paralytic cases, the irons being carried above the knee and 

3n 2 



Digitized by 



Googk 



916 DISEASES OF REGIONS. 

the outer iron above the hip to a pelvic band if the flexors or 
extensors of the leg are also affected (Fig. 460). 

In congenital talipes varus, or equino-varus, as it is generally 
called, treatment cannot be begun too early. In very slight cases 
the foot should be held in the restored position for some hours 
daily by the nurse's hand, or in slightly severer cases fixed in the 
restored position by plaster of Paris or a varus splint. If this, 
combined with some wrenching, does not suffice, the tibialis 
anticus and posticus should be divided, and the inversion of the 
foot overcome by some form of varus splint, or plaster of Paris. 
When this has been thoroughly done, the tendo Achillis should 
be cut, and the heel brought down as in equinus. Where 
there is much contraction of the sole, the plantar fascia, or other 
tense band, should be divided after the tibials but before the tendo 
Achillia A similar instrument to that described for equinus 
should then be worn for a year or more, or as long as any 
tendency is shown to relapse. In paralytic 
cases, where the whole leg tends to twist inwards 
from the hip-joint, the outer iron should be 
carried to the pelvis. In neglected and relapsed 
cases of congenital varus the ligaments on the 
inner side of the sole and the posterior ligament 
of the ankle may be divided subcutaneously, as 
suggested by Mr. R. W. Parker (syndesmotomy); 
or, if this is not enough, the whole of the soft 

^^^ tissues on the inner side of the sole may be 

Fio 461 —Author's <iivided subcutaneously down to the bone 
boot for flat-foot {Buchanan's operation), or the contracted ten- 
dons and ligaments below and in front of the 
internal malleolus may be divided by an open incision (Phelps* 
operatioii). As a last resource, a wedge from the end of the 
astragalus and the anterior end of the os calcis (Kent Hughes* 
operation) ; a wedge-shaped piece from the transverse tarsal joint ; 
or the astragalus, may be removed. If treatment is begun suffi- 
ciently early and is carried out with intelligence and perseverance 
an excellent result can be obtained by the simple measures advised 
above. In the neglected and relapsed cases simple measures 
should first be tried. These failing, the best operation in my 
opinion is Kent Hughes* or an astra^ectomy. 

In talipes calcaneus, the extensor tendons, in the congenital form, 
must be divided if the foot cannot be rectified by plaster of Paris 
alone. In the acquired form a boot and irons, similar to that used 
in equinus but with a toe-depressing spring, may be worn. In 
paralytic cases the tendo Achillis may in some instances be shortened 
by removing half an inch or more and splicing the divided ends, or 
the peronei may be sutured to the tendo Achillis so as to take the 
place of the paralyzed calf muscles {Nicoladoni*s operati<m). 
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In talipes valgus or flat-foot^ such exercises as alternately raising 
the body on tip-toe, or walking on the outer edge of the foot, will 
in slight cases of the acquired variety when combined with the use 
of a valgus pad and a properly shaped l)oot, generally be success- 
ful. In severer cases a boot with outside leg-iron and rubber band 
to brace up the sunken arch (Fig. 461), should be worn ; whilst, 
where there is much rigidity, the foot should be wrenched into 
position with the patient under an anassthetic and placed in 
plaster of Paris for a month. The wrenching may be repeated if 
necessary, and the boot above described subsequently worn. In 
very severe cases excision of Chopart's joint (Ogston's operation)^ 
the removal of a wedge-shaped piece of the neck of the astragalus 
and osteotomy of the tibia just above the ankle have been per- 
formed, and are said to be attended with success. I have 
on only one occasion had to do Ogston's operation, having always 
found wrenching sufficient. By some surgeons, division of the 



Fig. 462. — Hammertoe. (St. Bartholomew's Hospital Museum.) 

peronei tendons is recommended, a procedure which, in my opinion, 
is quite unnecessary, and contrary to the principles which should 
guide us in the treatment of the deformity. 

Hallux valgus is the subluxation of the great toe outwards at 
the metatarso-phalangoal joint. It is frequently connected with 
an enlarged bunion over the inner side of the joint. In the way 
of treatment a sock with a separate stall for the big toe should be 
worn and the boots should be straight along the inner edge and 
square at the toe. Krohne's lever, Bigg's bunion spring, or 
Holden's toe- post in the boot will be found useful in correcting 
the inward displacement. If the toe-post is used a gloved stocking 
must be worn. For advanced cases, excision of the head of the 
metatarsal bone is attended with the beat results. 

Hammer toe (Fig. 4G2) is a condition in which usually the 
second toe is hyperextendcd at the inetiitarso-phalangeal joint and 
flexed at the first interphalangeal joint. It is due to contraction 
of the lateral ligaments and glenoid plate (not to contraction of the 
tendons), the result, in probably the majority of cjises, of wearing 
too short or badly shaped boots. It is sometimes hereditary. 
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however, and Mr. Andei*soii regards it as due to a physiological 
contraction of the ligaments, and only in a remote sense to the use 
of ill-formed boots. A bursa, surmounted by a painful com, is 
generally found over the head of the prominent first phalanx 
(Fig. 462), and a valgoid condition of the great toe, which then 
generally overlies the second toe, is usually present. Treatment, — 
Wrenching the toe, dividing the ligaments subcutaneously, excis- 
ing the joint, or amputating the toe according to the degree of 
deformity, is the usual treatment The best way of treating this 
troublesome affection, however, is to make an incision over the 
inner side of the first interphalangeal joint down to the bones. 
The lateral ligaments are next divided, and the head of the first 
phalanx made to protrude. It is then cut off with bone scissors, 
and the wound accurately closed. The foot b placed on a splint 
provided with slots for securing the toe by means of a bandage in 
the straight position. The com and bursa are removed at the 
time of the operation, through a small oval incision round the corn. 
Amputation of the toe excludes admission to the services. 
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AMPUTATIONS. 



Amputations. — The objects that should be kept in view in 
perforraing an amputation are: — 1, to reraove the whole of the 
injured or diseased part that is bejoud the reach of recovery, with 
as little sacrifice of the healthy tissues as possible ; 2, to prevent 



Fio. 463.— Amputation of the leg by lateral flaps. (ParaJieuf.) 

all unnecessary haemorrhage ; 3, to secure a sufficient covering for 
the end of the bone ; 4, to avoid adhesion of the cicatrix to the 
bone ; 5, to divide the large blood-vessels and nerves transversely, 
and leave their cut ends in such a part of the stump that they may 
be little exposed to pressure ; and 6, to ensure an efficient drain 
and aseptic condition of the wound. 
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Amputations may be performed by the circular or by the jUsp 
method. 

In the circular method the integuments are first divided by a 
circular incision round the entire circumference of the limb. They 
are then retracted, and the muscles divided higher up the limb by 
a similar circular sweep of the knife. The muscles are next in 
their turn retracted, and the periosteum is divided still higher 
up the bone, which is finally sawn through at that spot. This 
method possesses the advantages that the vessels and nerves are 
divided transversely, and that the wound is of moderate dimen- 
sions ; but the cicatrix is opposite the end of the bone, the coverings 
for the latter are apt to be deficient, and the stump is liable to 
assume a conical shape. The circular method is now seldom 
employed, except for amputation of the arm. 

In the flap method^ double flaps, or a single anterior or posterior 




Fig. 464. — Teale's ampatation. ( Bryant's Surgery. ) 

flap, are provided for the covering of the bone. The flap or flaps 
may consist of integuments alone, or of more or less of the muscular 
and other soft tissues as welJ. In the former case the flaps are cut 
(Fig. 463) and reflected, and the muscles and other soft parts are 
then divided at the level of the base of the flaps in a circular 
manner down to the bone, which is sawn through a little higher 
up. By this method most of the advantages of the circular ampu- 
tation are secured without its disadvantages. It is in my opinion 
by far the best method of amputation for all ordinary cases. 
When, on the other hand, the muscles are included in the flaps, 
the vessels and nerves are liable to be split, or notched, or divided 
obliquely instead of transversely, whilst the mass of muscle in the 
flaps tends to prolong the healing of the wound. These muscular 
flaps may be cut either from without inwards, i.f., from the 
circumference towards the bone, or from within outwards, t .«., by 
the method of transfixion. In whichever way the flaps are cut. 
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and whether they consist of integuments only, or of integuments 
and muscle, they may as regards position be antero-posterior or 
lateral, or one may be antero-extemal, and the other postero- 
internal, or vice verad. As regards length they may be equal, or 
one may be long, the other short ; and as regards breadth they 
should be half the circmnference of the limb. As a rule they 
should be cut square, but with rounded angles. The following 
modifications of the flap operation may be briefly mentioned : 
Teale's method consists in making a long and a short rectangular 
flap (Fig. 464). The long flap, which is generally anterior, or 
antero-extemal, is quadnlateml in shape, and its length and 
breadth each equal to half the circum- 
ference of the limb ; it includes all the 
soft parts down to the bone. The short 
flap is posterior, or postero-intemal ; its 
length is one-fourth the anterior, and its 
br^dth equal to half the circumference of 
the limb; it also includes all the soft 
parts down to the bone, and contains the 
large vessels and nerves. When the 
operation is completed and the wound 
closed the stump presents the appearance 
shown in the lower half of Fig. 464. This 
method is seldom employed now. 

Special amputations. — Amputation 
at the shoulder-joint may be performed 
either by the oval or by the flap method. 
In either case the subclavian artery should 
be compressed above the clavicle, or in 
some instances the axillary tied before the 
amputation is begun. In the oval method 
{Spence*8 modification, Fig. 465), an inci- 
sion is made from just external to the 
coracoid vertically downwards as in excis- 
ing the joint * through the clavicular fibres of the deltoid and 
pectoralis major ' to the humeral attachment of the latter 
muscle, which is then divided. The incision is next carried 
with a gentle curve through the lower fibres of the deltoid towards 
the posterior border of the axilla. A second incision is then made 
through the skin and fat only, from the point where the straight 
incision terminated across the inside of the arm to ninet the 
incision at the outer part. The outer flap is next dissected up 
with the trunk of the posterior circumflex artery, the head freed 
from its connections, disarticulated, and the remaining soft parts 
cut through on the axillary aspect, the axillary artery being divided 
last of all. The flap method. — ^A large flap consisting of integu- 
ments and deltoid muscle is usually taken from the outer aspect of 




Fio. 465. —Amputation at 
the Bhoulder.joint by 
Spence^H method. (Stim- 
8on.) 
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the joint, either by transfixion or better by cutting from without 
inwards. In tramfixioriy the deltoid having been grasped and raised 
by the surgeon's left hand, the knife should be made to transfix 
the limb on its upper and outer aspect just below the acromion, 
and a flap formed with rounded angles about four inches long. 
The flap is turned back, the head of the bone freed from its con- 
nections, and the knife passed behind it, and made to cut its way 
out towards the axilla, the axillary artery being seized as it is 
divided. In cutting a flap from withwU inwards^ the incision is 
made from a point just external to the coracoid process and carried 
in a circular sweep downwards as low as the insertion of the 
deltoid, and then upwards to the posterior fold of the axilla just 
behind and below the acromion. 

Amputations of the arm and forfarm are usually performed by 
double skin-flaps and circular division of the muscles. The circular 
method, however, or amputation by single or double transfixion or 
by Teale's method may be employed. 

Amputation at the wrist is perhaps best performed by two short 
flaps, but may be done by a long palmar flap, or by an external 
flap taken from the thumb. In the double-flap method the incision 
is commenced half an inch above the styloid process of the radius 
or ulna. The flaps should be cut square, with rounded angles, and 
about two inches in length. The joint should be opened on the 
dorsal aspect, and on the completion of the disarticulation the 
styloid processes of the radius and ulna sawn o£f. 

The thumb at the carpo-metacarpal joint may be amputated by 
transfixion or by an oval incision. In the transfixion method the 
point of the knife in operating on the right side is entered at the 
web of skin between the first and second metacarpal bones, and 
made to emerge on the palmar aspect of the carpo-metacarpal 
joint. A palmar flap is then cut from the tissues forming the ImUI 
of the thumb, and the knife drawn obliquely across the back of the 
thumb from one extremity of the flap to the other. In operating 
on the left side, the oblique incision across the back of the thumb 
is first made, then the point of the knife is thrust down through 
the web and made to transfix as on the right side. In the oval or 
circular method, the knife is entered midway between the base of 
the metacarpal bone and the styloid process of the radius, and the 
incision carried obliquely along the dorsum of the metacarpal 
bone to the first phalanx, and then round the palmar surface and 
back again to the former incision. 

The fingers may be amputated by double flaps or by a long 
anterior flap. In amputating a finger it should be remembered 
that the joint is in front of the knuckle. If the whole finger 
requires removal, the head of the metacarpal bone should be nipped 
ofl* with bone forceps, unless breadth and strength of hand is the 
chief desideratum, when it should be left. 
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Amputation at the hip-joint is best done by Fumeaux Jordan's 
method, but may also be performed by transfixion. Although the 
latter can be performed with greater celerity, the former is by far 
the better operation, as it is attended with less haemorrhage and 
provides a much more useful stump. In Fumeaux JordaWs method^ 
Elsmarch's cord tourniquet having been applied, a circular amputa- 
tion is first done through the upper third of the thigh, and all the 
vessels secured. The tourniquet is then removed, and an incision 
carried up the outer side of , the thigh to the great trochanter, the 
soft parts with the periosteum separated from the bone, the joint 
opened and the disarticulation completed by freeing the remaining 
connections with the knife kept close to the bone. In the tran%' 
fixion method a long anterior flap is made by transfixion and cutting 
towards the surface. The knife is entered midway between the 
anterior superior iliac spine and the great trochanter, and is made 
to emerge as near to the tuberosity of the ischium as possible. A 
flap about ten inches long is then cut, the vessels being seized by 
the fingers of an assistant, who grasps them with the flap which 
he turns upwards. The limb is then everted and extended by an 
assistant, the joint opened, the head of the bone and great trochanter 
freed from their connections, and the knife carried straight out 
posteriorly. Haemorrhage should be controlled by Davy's lever in 
the rectum, or by Lister's abdominal tourniquet. 

Amputation through the knee is perhaps best done by lateral flaps 
after Stephen Smith's method. Two lateral skin flaps are cut from 
each side of the upper third of the leg, the incisions beginning in 
front, an inch below the tubercle of the tibia, and ending behind 
at the centre of the popliteal space. The soft tissues are next 
divided by a circular sweep of the knife just below the patella, 
and the tibia then separated from the femur. The patella is left 
in the stump. The inner flap should be slightly the lai-ger. 

Amputatum of the thigh is usually done by double skin-flaps 
and circular division of the muscles. The flaps may be antero- 
posterior, or lateral ; or one flap may be antero-external and the 
other postero-intemal. 

Garden's method, designed for amputating through the condyles 
of the femur, consists in reflecting a semi-oval flap of integuments, 
half the circumference of the limb in length and breadth, from the 
front of the knee-joint, dividing everything else down to the bone 
by a circular sweep of the knife, and sawing the bone across 
slightly above the plane of the divided muscles. 

Amputation *>f the leg may also he done by two skin-flaps and 
circular division of the muscles, or by Teale's method. The pos- 
terior flap is sometimes cut by transfixion. The sharp edge of 
the tibia should be cut off obliquely, lest it subsequently protrude 
through the skin. The division of the fibula should be completed 
before that of the tibia to prevent splintering. Should the arteries 
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retract, as they are apt to do in this situation, thej may be con- 
veniently drawn down by a tenaculum. 

Amputation of the foot may be done by one of the following 
methods : — 

Disarticulation at the ankle-joint (Syme^s amputation) consists in 
removing the foot at the ankle-joint, cutting off the ends of the 
tibia and fibula, and retaining the integuments of the heel as a 
covering for the bones. An incision down to the bone is made 
across the under surface of the heel from the tip of the external 
malleolus to a little behind and below the internal malleolus, ».«., 
to a point exactly opposite its commencement. This incision should 



Fio. 466. — Diagram of the articalations of the foot and the lines of incision in 
the various amputations. 

A, line of incision through malleoli in Syme^s amputation. 1 to 0, to 1', lines 
of incision through soft parts in Syme's amputation. D, line of incision 
through OS calcis in PirogofiTs operation. 1 to 0, to 4, lines of incision 
through soft parts in Pirogoff's operation. B, line of articuUtion between os 
calcis and astragalus behind and cuboid and scaphoid in front. 2 to +, + to 
2", lines of incision in Chopart's operation. C, line of articulation between 
tarsus and metatarsus. 3 to f, f to 3', lines of incision in tarso-metataraat 
operation. 

incline slightly backwards, so as to cross the os calcis just in front 
of the tubercles (Fig. 466, 1 to 0). A second incision is next made 
across the front of the ankle (Fig. 466', to T), the joint opened, 
the lateral ligaments divided, and the os calcis cleared from it8 
posterior and lateral connections by cutting from above down- 
wards. Syme, however, formed his heel-flap by dissecting it from 
the bone from below upwards, a more difficult procedure than 
cutting from above downwards as is now always done at St. Bar- 
tholomew's. The knife should be kept close to the bone to avoid 
injuring the posterior tibial artery or button-holing the integu- 
ments. The malleoli and a thin slice of the tibia are finally sawn 
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off (Fig. 466, a). The anterior tibial and the plantar arteries 
require ligaturing ; the latter are situated at the extremity of the 
inner side of the heel-flap. 

Pirogoff^s operation is a modification of Syme's. It differs in 
that the posterior part of the os calcis is left in the heel-flap to 
unite with the sawn end of the tibia. It is performed in a similar 
manner, save that the sole-incision is carried slightly forward 
instead of backward (Fig. 466, to 4), and after the ankle-joint 
is opened, and the os calcis exposed, the posterior part of the 
latter is sawn off (Fig. 466, d) instead of being dissected out. The 
sawn surface of the os calcis is then turned up and placed in con- 
tact with the sawn end of the tibia, to which it may advantageously 
be fixed by an ivory peg driven through the heel-flap and os calcis 
into the lower end of the tibia. Dr. E. Watson, instead of 
dividing the os calcis from 
above, saws it through from 
below, as shown in Fig. 467. 

The Medio-tarsal amputa- 
tion (Chopart^s) consists in 
amputation of part of the 
foot through the transverse 
tarsal joint, i.e., the joint 
formed by the os calcis and 
astragalus behind, and the . 
cuboid and scaphoid in 
front (Fig. 466, b). A 
curved incision with its 
convexity forwards is made 

across the dorsum of the Fiq. 467.— Pirogoff'a amputation as modified 
foot from immediately be- by Dr. E. Watson. (Smith and Walsham.) 
hind the tubercle of the 

scaphoid to a point midway between the tip of the external 
malleolus and the base of the fifth metatarsal bone (Fig. 466, 
2 to -f ). The extremities of this incision are connected by 
tracing out from the sole a flap which should reach just short 
of the balls of the toes, and should be longer on its inner than 
on its outer side (Fig. 466, -f to 2'). The dorsal ligaments are 
now divided, and the knife is passed beneath the bones and 
made to cut its way outwards, thus completing the flap already 
marked out on the sole. The astragalus and os calcis are, of 
course, left in the stump. The chief objection that has been 
urged against the operation is the tendency of the tendo 
Achillis to draw up the os calcis, and consequently depress the 
anterior part of the stump so that the cicatrix becomes the lowest 
part. If care, however, is taken to make the dorsal incision 
nearly straight across the foot, this drawing up of the heel can to 
a great extent be prevented and an excellent and useful stump 
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may be obtained, or Tripier's suggestion may be adopted and the 
under surface of the os calcis be sawn off so as to leave a flat 
surface for walking upon. 

The Tarso-metatarsal amputation consists in removing the anterior 
part of the foot at the joints between the tarsus and metatarsus 
(Fig. 466, c), leaving the tarsus intact. It may bo done — 1, by 
disarticulating the metatarsal bones ; 2, by sawing across the bases 
of all the metatarsal bones ; 3, by disarticulating the four outer 
metatarsal bones and sawing across the projecting internal cunei- 
form bone; 4, by disarticulating the three outer and the first 
metatarsal bones, and sawing across the prominent base of the 
second. The disarticulating method is usually cjJled Lisfranc's 
operation ; the disarticulating, with sawing acrcss the internal 
cuneiform or base of the second metatarsal bone, Hey's. Hey, 
however, it appears, performed all of the first three operations, 
but not the last ; and so much confusion has arisen as regards 
what is meant by Lisfranc's and what by Hey*s operation that 
the terms had better be dropped. In the disarticulating method, 
which only need be described, an incision is made across the tarsus 
from the fifth metatarsal bone to an inch in front of the prominence 
of the scaphoid (Fig. 466, 3 to t) ; a sole-flap is next traced out, as 
in Chopart's amputation, but it should reach as far as the web of 
the toes (Fig. 466, t to 3'). The metatarsus is then disarticulated 
from the tarsus, the only diflficulty in doing this arising from the 
second metatarsal bone dipping in between the cuneiform bones. 
The knife is now placed behind the bones and ma<le to cut its way 
out, thus completing the sole-flap, or the flap if preferred may be 
dissected up from without inwards. 

The great toe may be amputated at its tarso-m 3tatarsal joint by 
a flap taken from the inner side of the foot ; or by an oval incision 
which is carried along the metatarsal bone to about the middle of 
its shaft, then made to diverge to the web bet^* een the first and 
second toes, and carried round the plantar surface of the big toe 
and back to the spot at the middle of the metatu-sal bone. The 
incision should extend down to the bone, whicl should be next 
freed from its remaining connections and disarticulated, the knife 
being kept close to the metatarsal bone to avoid injuring the 
communicating branch of the dorsalis pedis with the external 
plantar artery. When the operation is completed merely a single 
longitudinal scar remains on the inner side of the foot. Amputation 
at the metatarso-phalangeal joint may be done by double flaps or 
by an oval incision. 
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Abdomen, abscess of, 404 

— contusions of, 403 

— injuries of, 403 

— rupture of muscles of, 403 

— tapping of, 675 

— wounds of, 406 
Abdominal section, 707 

— viscera, protrusion of, 423 

— — rupture of, 404 

— — wounds of, 408, 424 
Abscess, 20 

— acute, 20 

— alveolar, 608 

— antrum, 609 

— of bone, 228 

— of brain, 486, 518 

— of breast, 890 

— causes of, 28 

— chronic, 26 

— complications of, 26 

— fffical, 729 

— Hilton's method of opening, 

26 

— iliac, 664 

— ischio-rectal, 762 

— of kidney, 775 

— lachrymal, 546 

— liver, 674 

— lumbar, 664 

— metastatic, 153 

— muscle, 274 

— of orbit, 563 

— pelvic, 883 

— perigastric, 688 

— perineal, 837 

— perinephritic, 775 

— postpharyngeal, 633, 664 

— of prosUte, 817 

— PSOAS, 664 

— residual, 27 

— spinal, 664 

— spleen, 689 

— subphrenic, 688 

— symptoms of, 25 

— thead, 277 

— d tongue, 592 



Abscess, treatment of, 25, 27 

— urinary, 837 

— vulva, 874 
Abscesses, embolic, 154 
Accommodation, errors of, 564 
Acetabulum, fracture of, 433 
Acinous carcinoma, 83 
Achondroplasia, 236 

Acne rosacea, 617 

Acromegaly, 236 

Acromion, fracture of, 459 

Actinomycosis, 146 

Actinomyces, 147 

Active clot, 286 

Actual cautery in hemorrhage, 

123 
Acupressure in hopmorrhagc, 125 
Adenoid vegetations, 629 
Adenoma, 80 

— acinous, 80 

— of breast, 894 

— cystic, 81 

— tubular, 81 
Adeno-flbroma, 81, 895 

— sarcoma, 81, 896 
Adynamic intestinal obstruction, 

696, 702. 707 
I Aerocelo, 588 
. Air in veins, 208 
Air passages, foroign hodios in, BHO 

— — oporatioriH on, 649 
Air test in ruptured bladder, 439 
Air cysts, 588 

Alternating calculus, 793 
Alveolar abscens, Gim 

— sarcoma, 77 
Amblyopia, toxic, 559 
Ambulatory treatment of fra<;tufe, 

174 
Amputation it, 919 
Amyloid di^^v;, 29 
ArrjiisHAt's f/p*;ration, 714 
Am;r» oj>eratirjn, Hi)() 

- by MiHnUfmrtHin, ?5ii7, 51 ] 

- art<?rio-v«'riou*, 2f* 
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Aneurysm of bone, 243 

— causes of, 284 

— circumscribed, 288 

— cirsoid, 327, 511 

— classification of, 286 
' - consecutive, 288 

contents of, 285 
diagnosis of, 291 

— diffused, 288 

— dissecting, 288 

— effects of, 289 

— electrolysis in, 303 

— excision of, 801 

— false, 287 

— - formation of, 286 

— fusiform, 286 

— galvano-puncture in, 303 

— gelatine in, 302 

— introduction of wire in, 302 

— irritation of interior of sac 

by needles, 303 

— ligature in, 296 

— manipulation in, 302 

— pressure in, 293 

— rupture of, 289, 290 

— sacculated, 287 

— signs of, 289 

— special, 303 

— sphygmograph in, 290 

— spontaneous, 284 

— structure of, 286 

— suppuration of, 300 

— terminations of, 288 

— traumatic, 206 

— treatment of, 292 

— true, 287 

— varicose, 206 
Aneurysmal varix, 206 
Aneurysms, aortic, 303 

— at bend of elbow, 305 

— at root of neck, 303 

— axillary, 306 

— carotid, 304 

— femoral, 306 

— gluteal, 306 

— iliac, 306 

— inguinal, 306 

— in neck, 303 

— orbital, 306 

— popliteal, 307 
Angioma, 326 

Angular curvature of spine, 662 
Ankle, amputation at, 924 

— dislocation of, 486 

— excision of, 273 

— - sprains of, 472 
Ankyloglossia, acquired, 690 

— congenital, 689 



Ankylosis, bony, 267 

— fibrous, 266 
Anterior polar cataract, 656 

— tibial arterv, ligature of, 

319 
uveitis, 666 
Anthrax bacillus, 145 
Antiseptic treatment of wounds, 

103 
Antiseptics, 103 
Antitoxic serum. 111 
Antrum, abscess of, 609 

— catarrh of, 630 

— cysts of, 611 

— diseases of, 609 

— inflanunation of, 609 

— tumours of, 611 
Antyllus, operation of, for aneu- 
rysm, 301 

Anus, artificial, 739 

— diseases of, 766 

— epithelioma of, 766 

— fistula of, 763 

— imperforate, 764 

— painful ulcer of, 766 

— prolapse of, 767 

— pruritus of, 766 
Aorta, wound of, 399 
Aphasia after head injury, 365 
Aphthous stomatitis, 676 
Appendicitis, 696, 702, 706 
Arachnoid, blood beneath, 360 
Arch, wounds of palmar, 440, 442 
Argyll-Robertson pupil, 264, 568 
Arm, amputation of, 922 
Arterial varix, 327 

Arteries, atheroma of, 281 

— calcification of, 283 

— contusions of, 200 

— diseases of, 281 

— fatty degeneration of, 283 

— fibrous degeneration of, 284 

— - injuries of, 200 

— laceration of, 200 

— ligature of, 203, 307 

— repair of wounds of , 1 20, 202 

— rupture of, 200 

— syphilitic disease of, 283 

- torsion of, 126 

— treatment of wounds of, 202 

- wounds of, 201 
Artorio-venous aneurysm, 206 
Arteritis, 281 

— obliterative, 288 

— plastic, 281 

— septic, 281 

— suppurative, 281 
syphilitic, 283 
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Artery-forceps, 124 
Arthrectomy, 269 
Arthritis, acute, 247 

— hsemophilic, 251 

— chronic rheumatoid, 261 

— — rheumatic, 260 

— — gonorrhoeal, 261 

— — gouty, 260 

— — syphilitic, 252 

— — tuberculous, 262 

— deformans, 261 

— osteo-, 261 
Artificial anus, 789 

— drum, 635 

Ascites, tapping abdomen for, 

675 
Asphyxia, Laborde method of 

treating, 116 
Aspiration of bladder, 844 

— of kidney, 784 

— of liver, 673 
Astigmatism, 566 
Astragalus, dislocation of, 486 

— fracture of, 608 
Atheroma, 281 
Atheromatous abscess, 282 

— cyst, 88 

— ulcer, 282 
Atlo-axoid disease, 669 
Atony of bladder, 798 
Atresia of vagina, 877 
Atrophic bone lesions, 63 

— rhinitis, 621 
Atrophy of bone, 280 

— — muscle, 274 

— — optic nerve, 659 

— — testicle, 871 
Attic disease, 536 
Auditory vertigo, 640 
Aural exostosis, 632 

— forceps, 627, 631 

— polypi, 636 

— specula, 627 
Axillary aneur>'sm, 306 

— artery, ligature of, 313 

— pad, 467 



Bacillus, 9 

— anthracis, 146 

— coli, 429 

— of diphtheria, 646 

— mallei, 166 

— of tetanus, 161 

— of tubercle, 49 

— typhosus, 214, 216 
Back, injuries of, 388 

— sprains of, 388 



Bacteria, parasitic, 10 

— pathogenic, 10 

— pyogenic, 23 
— . saprophytic, 9 

Bacterium termo, 10 
Baker's, Morrant, cysts, 246 

— tracheotomy tube, 654 
Balanitis, 824 

Ball's method of radical cure of 

hernia, 720 
Bands, strangulation by, 690, 699, 

700,704 
Barker's method of radical cure 
of hernia, 720 

— of wiring patella, 498 
Base of skull, fracture of, 363 
Bassini's method of radical cure 

of hernia, 723 
Battey's operation, 884 
Bedsores in spinal injuries, 391 
Bellocq's sound, 619 
Biceps tendon, rupture of, 198, 

440 
Bi-coud^ catheter, 819 
Bigelow's classification of disloca- 
tion of hip, 474 

— operation, SOiS 
Biliary colic, 676 

— fistulsB, 677, 753 
Bishop's method of radical cure of 

hernia, 719 
Black-eye, 856, 373 
Bladder, aspiration of, 844 

— atony of, 798 

— calculus of, 802, 814 

— cancer of, 801 

— diseases of, 793 

— examination of, 793 

— extroversion of, 795 

— foreign bodies in, 437, 439 

— inflammation of, 795 

— inversion of, 798 

— irritability of. 798 

— malformations of, 795 

— paralysis of, 798 

— puncture of, 844 

— rupture of, 432 

— sacculated, 826 

— in spinal injuries, 892 

— stone in, 802, 814 

— in stricture, 826 

— tuberculous disease of, 799 

— tumours of, 800 

— wounds of, 434 
Blandin's ranula, 578 
Bleeding, 18 

— from nose, 618 
Blind boU, 341 
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Blood in cranium, 859 

— transfusion of, 118 
Blood-cysts, 90, 688 

— sarcomatous, 80 
Blood-tumours of scalp, 346 
Blood-vessels, diseases of, 281 

— injuries of, 200, 207, 398 
Boils, 341 

Bone, abscess of, 228 

— aneurysm in, 243 

— atrophy of, 280 

— cancer of, 242 

— caries of, 221 

— cysts in, 242 

— diseases of, 213 

— fracture of, 166 

— hypertrophy of, 230 

— inflammation of, 213 

— injuries of, 166 

— lipoma of, 289 

— necrosis of, 223 

— pulsatile tumours of, 241 

— rickets in, 231 

— sarcoma of, 239 

— sclerosis of, 219 

— suppuration in, 228 

— syphilis of, 63, 230 

— tubercle of, 231 

— tumours of, 236 

— ulceration of, 221 

— vascular tumours in, 243 
Bone-ferrules in ununited frac- 
ture, 178 

Bone-plates. 421 

Bony ankylosis, 267 

Bovde's method of uniting ureter, 

427 
Bow-legs, 907 
Bowel {see Intestines). 
Box splint, 607 

Brachial artery, ligature of, 314 
Brain, abscess of, 368, 618 

— compression of, 357 

— concussion of, 855 

— contusion of, 363 

— diseases of, 516 

— extravasation of blood on, 

360 

— hernia of, 370 

— inflammation of, 368, 516 

— injuries of, 356 

— irritation of, 364 

— laceration of, 363 

— suppuration in, 368, 518 

— surgery, 516 

— topography of, 366, 524 

— tumours of, 367, 623 
Branchial carcinoma, 684 



Branchial cysts, 681 

-— fistulae, 680 
Brasdor*8 operation, 301 
Breast, abscess of, 890 

— adenoma of, 894 

— adeno-cystoma, 896 

— adeno-fibroma of, 896 

— adeno-sarooma of, 896 

— cancer of, 898, 902 

— chronic mammary glan- 

dular tumour of, 894 

— cysts of, 893, 897 

— diseases of, 889 

— duct carcinoma of, 902 

— excision of, 903 

— galactocele in, 897 

— h3rpertrophy of, 893 

— inflammation of, 890 

— lobular induration of, 891 

— neuralgia of, 889 

— sarcoma of, 896 

— syphilis of, 893 

— tubercle of, 893 

— tumours of, 894 
Bronchi, foreign bodies in, 386 
Bronchocele, 686 

Bruises, 112 
Brunner's glands, 115 
Bryant's line, 476 

— splint, 269 
Bubo, 65, 824, 860 
Buchanan's operation, 914 
Bullet wounds of skull, 366 
Bunion, 280, 917 

Bums and scalds, 113 

— constitutional effects of, 114 

— degrees of, 113 

— treatment of, 115 
Burse, diseases of, 279 

— patellae, 280 

— semi-membranosus, 280 
Bursitis, 279 

Butcher's saw, 273 

CESAREAN section, 888 
Calcification of arteries, 283 
Calculous anuria, 779 

-^ pyelitis, 777 
Calculus in bladder, 802 

— in female bladder, 814 

— of kidney, 777 

— of prostate, 820 

— salivary, 678 

— in urethra, 840 

— urinary, 791 
Callaway's test for dislocated 

shoulder, 446 
Callisen's operation, 714 
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Callous ulcers, 35 

CaUus, 170 

Galmette*B antitoxin serum, 111 

Cancellous exostoses, 237 

Cancer (see Carcinoma). 

— bodies, 66 
Cancrum oris, 577 
Carbolic acid, 104 
Carbuncle, 341 
Carcinoma, 81 

— acinous, 83 

— of bladder, 801 

— of breast, 898 

— of bone, 242 

— colloid, 84 

— columnar-celled, 87 

— cylindrical, 87 

— dissemination of, 81 

— encephaloid, 83 

— epithelial, 84 

— hard, 88 

— of jaw, 611, 616 

— of kidney, 782 

— of lip, 570 

— medullary, 83 

— of oesophagus, 636 

— of penis, 8161 

— of prostate, 820 

— of rectum, 768 

— rodent, 674 

— scirrhous, 83 

— of scrotum, 852 

— soft, 83 

— spheroidal-celled, 83 

— squamous-celled, 84 

— of testicle, 869 

— of tongue, 596 

— of tonsil, 606 

— treatment of, 87 

— varieties of, 82 

— of vulva, 876 
Carden's amputation, 923 
Cardiac end of stomach, dilatation 

of, 688 
Caries, 221 

— fungating, 222 

— necrotica, 222, 224 

— of skull, 612, 637 

— of temporal bone, 637 

— of vertebrae, 662 
Carotid aneurysm, 304 

— artery, ligature of, 309 
Carpus, dislocation of, 466 

— fracture of, 471 
Carr's splint, 469 
Cartilaginous tumours, 71, 238 
Castration, 871 

Cataract, 666 



Catarrh of antrum, 630 

— of ear. 533, 638 

— chronic nasal, 620 

— of ethmoidal sinus, 630 

— of frontal sinus, 630 

— of sphenoidal sinus, 630 
Catheters, passage of ooude, 827 

— — of Eustachian, 628 
Cautery, in hemorrhage, 123, 326 
Cavernous angioma, 32(3 
CeUulitis, 148 

Central necrosis, 216 
Cephalalgia, trephining in, 626 
Cephalhematoma, 346 
Cephalheematocele, 512 
Cephalhydrocele, 848 
Cerebral convolutions, 365, 524 
Cerebro-spinal fluid, 364 
Cerumen in ear, 531 
Cervical vertebrse, disease of, 669 

— exostosis of, 580 
Chalazion, 646 
Chancre, 54, 849 
Charbon, 144 

Charcot's joint disease, 264 
Chemiotaxis, 2, 5 
Chemosis, 647 

Chest, contusions of, 394 

— injuries of, 394 

— operations on, 401 

— wounds of, 39(5 
Chest- walls, disease of, 657 
Chilblains, 340 
Cholecystectomy, 678 
Cholecystendysis, 678 
Cholecysto-enterostomy, 679 
Cholecystotomy, 678 
Choledocho-enterostomy, 680 
Choledocho-lithotomy, 680 
Choledochostomy, 680 
Choledochotomy. 680 
Chondroma, 238 
Chopart's amputation, 925 
Chordee, 824 
Choroiditis, 653 

Chronic rheumatic arthritis, 260 
Chronic osteo-arthritis, 261 
Cicatrices, diseases of, 32, 112 
Ciliary blepharitis, 546 
Ciliary body, inflammation of, 653 
Circular enterorrhaphy, 411 
Circumcision, 848 
Cirsoid aneurysm, 327 
Clavicle, dislocation of, 442 

— fracture of, 456 
Clavus, 339 

Cleft palate, 600 
Clergyman's sore throat, 644 

3o2 
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Cline*8 splints, 505 

Cloacffi in bone, 226 

Clove-hitch, 449 

Club-foot, 908 

Coccydynia, 432, 672 

Coccyx, fracture of, 432 

Cock's operation for stricture, 836 

Cold in inflammation, 16 

— haemorrhage, 122 
Colectomy, 712 

Coli bacillosis, 697 
Collapse (see Shock). 
Colles' fracture, 467 

— law, 63 
Colloid cancer, 84 
Colotomy, inguinal, 712 

— lumbar, 714 
Columnar-celled carcinoma, 87 
Comminuted fracture, 167 
Conmion carotid artery, ligature 

of, 309 

— iliac artery, 317 
Compound dislocation, 189, 194 

— fracture, 182 
Compression of brain, 357 
Concussion of brain, 355 

— of spinal cord, 394 
Condyles, fracture through, 465 
Condylomata, 56 

Congenital absence of tongue, 590 

— dislocations of hip, 194 

— hernia, 741 

— hygroma, 93 

— malformation of rectum, 754 

— syphilis, 61 
Conical cornea, 551 
Conjunctiva, diseases of, 547 

— wounds of, 549 
Conjunctivitis, 547 
Connective-tissue tumours, 69 
Continuous suture, 103 
Contraction, Dupuytren's, 278 
Contractions in intestinal obstruc- 
tion, 694, 700, 'i04 

Contrecoup, fracture by, 353 
Contused wounds, 109 
Contusions, 112 

— of abdominal wall, 403 

— of arteries, 200 

— of brain, 863 

— of chest, 394 

— of cranial bones, 347 

— of face, 373 

— of joints, 188 

— of larynx, 381 

— of lung, 397 

— of muRclcs, 197 

— of nerves, 212 



Contusions of scalp, 346 
Convulsive tic, 338 
Cooper's classification of disloca- 
tion of the hip, 474 
Coracoid process, fracture of, 459 
Coredialysis, 552 
Cornea, diseases of, 551 
Corns, 339 

Coronoid process of jaw, fracture 
of, 376 

— of ulna, fracture of, 471 
Coryza, 620 

Costal cartilages, fractures of, 396 
Cowper's glands, inflammation of, 

824 
Coxalgia, 255 
Cranial bones, injuries of, 347 

— nerves, injuries of, 355 
Craniectomy, 526 
Craniotabes, 63, 233 
Crepitus, 169 

Croup, 645 
Crutch-palsy, 187 
Crystalline lens, disease of, 555 
Curvature of spine, angular, 662 

— — lateral, 658 

Cut throat, 379 
Cyclitis, 553 
Cycloplegia, 568 
Cylindrical carcinoma, 87 
Cystic disease of breast, 897 

— — kidney, 781 

— — ovary, 878 

— — testis, 868 

— duct, obstruction of, 676 

— hygroma, 93, 580 
Cystitis, acute, 796 

— chronic, 797 
Cystocele, 437, 877 
Cvstotome, 557 
Cysts, 88 

— air, 583 

— atheromatous, 88 

— blood, 90, 583 

— branchial, 681 

— in bone, 242 

— congenital, 92 

— dentigerous, 611, 614 

— dermoid, 93, 581, 878 

— extravasation, 90 

— exudation, 88 

— hydatid, 91 

— implantation, 91 

— Meibomian, 646 
-- milk, 897 

— mucous, 89 

— in neck, 580 

— of ovary, 878 
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Cysts, pancreatic, 689 

— parasitic, 91 

— proliferous, 90 * 

— retention, 88 

— sarcomatous, 80 

— sebaceous, 88 

— serous, 90 

— sub-lingual, 678 

— thyroglossal, 582 
Cystoscope, 794 
Czerny-Lembert suturen, 411 



Dactylitis, 219, 222 
Davies-CoUey operation on palate, 
608 

— — for circum- 

cision, 849 
Dead bone, characters of, 224 
De Carte's tourniquet, 296 
Deformities of nose, 627 

— of feet, 908 

— of knee, 906 

— of neck, 901 
Degeneration, reaction of, 210 
Delirium, traumatic, 132 

— tremens, 132 
Dentigerous cysts, 611, 614 
Deposits, urinary, 788 
Depressed fracture of skull, 349 
Derbyshire neck, 686 
Dermoid cysts, 93, 681 

— of ovary, 878 
Diabetic gangrene, 46 
Diapedesis, 8 

Diaphragmatic hernia, 761 
Diathesis, hsemorrhagic, 64 

— tuberculous, 60 
Diffuse lipoma, 71, 584 
Diffused aneur\'sm, 288 
Dilatation of stomach, 688 

— of urethral stricture, 830 
Diphtheria of the fauces, 606 

— laryngeal, 646 

— wound, 144 
Diplopia, 666 

Direct inguinal hernia, 742 
Discission operation for cataract, 

658 
Disinfectants, 103 
Dislocations, 189 

— causes of, 189 

— compound, 189, 194 

— congenital, 194 

— extension in, 192 

— manipulation in, 192 

— special [see Special Re- 

gions). 



Dislocations, signs of, 190 

— treatment of, 191 

— unreduced, 191 

— varieties, 189 
Dissecting aneurysm, 288 
Dissection wounds, 109 
Distal ligature, 301 

Dorsal is pedis artery, ligature of, 

319 
Dorsum ilii, dislocation on, 474 
Double-inclined plane, 494 
Douche, nasal, 621 
Drainage tube, 101 
Drainage of pancreatic cyst, 689 

— of pericardium, 402 

— of pleura, 401 

— of wound, 100 
Dressing, 106 
Drill-bone, 274 
Dropsy of antrum, 611 
Duct cancer, 87, 902 

Dugas' test for dislocation of 

humerus, 446 
Dumb rabies, 158 
Duodenostomy, 688 
Duplay's nasal speculum, 617 
Dupuytren's contraction, 278 

— splint, 506 

Dura mater, blood beneath, 360 

— fungus of, 370 

— inflammation of, 368 
Durot's theory of causation of 

concussion of brain, 856 

Ear, bleeding from, in fractured 
skull, 354 

— catarrh of, 538, 538 

— diseases of, 527 

— examination of, 527 

— foreign bodies in, 374 

— wax in, 531 
Ecthyma, 55 
Ectopia vesicae, 795 
Ectropion, 546 

Eczema of external ear, 529 

Eczematous ulcer, 36 

Elbow joint, dislocation of, 461 

— excision of, 270 
Electric shock, 116 
Electrolysis in aneurysm, 303 

— in nsevus, 326 
Elephantiasis, 831 

— scroti, 853 

— of the labium, 875 

Ellis' method of treating fracture 

of the clavicle, 467 
Embolic abscesses, 154 
Embolism, fat, 187 
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Emmetropia, 564 
Emphysema, surgical, 400 
Emprosthotonos, 163 
Encephalitis, 368 
Encephalocele, 614 
Encephaloid cancer, 83 
Enchondroma, 71, 238 
Encysted hernia, 741 

— hydrocele, 857 
Endarteritis, 281 
Endotheliomata, 77 
Endosteal sarcoma, 240 
Enterectomy, 712 
Enteritis, 695, 701 
Enterocele, 717 
Entero-epiplocele, 717 
Enterorrhaphy, 411 
Enterotomy, 711 
Entropion, 646 
Enuresis, 814 
Epidid>iiiitis, 862 
Epiglottis, wounds of, 379 
Epilepsy, focal, 526 

— trephining in, 525 
Epileptiform neuralgia, 333 
Epiphora, 646 

Epiphyses, separation of , 181 461, 
470 

— fracture through, 491, 495 
Epiphysitis, 250 

Epiplocele, 717 
Epiplo-enterocele, 717 
Episcleritis, 551 
Epispadias, 796 
Epistaxis, 618 
Epithelioma, 84 

— of bone, 242 

— of floor of mouth, 679 

— of gums, 608 

— of lips, 670 

— of oesophagus, 636 

— of penis, 851 

— of rectum, 768 

— of scrotum, 852 

— of tongue, 696 
Epulis, 608 
Erasion of joints, 269 
Errors of accommodation, 664 

— of refraction, 564 
Erysipelas, 138 

— cellular, 143 

— cellulo-cutaneouB, 141 

— cutaneous, 140 

. — phlegmonous, 141 

— simple, 140 

Esmarch's bandage in aneur^'sm, 

297 
Estiander's operation, 401 



Ethmoidal sinuses, catarrh of, 630 
Eustachian catheter, 528 
Excision of aneurysm, 301 

— of breast, 9U3 

— of jaw, 613, 616 

— of joints, 269 

— of larynx, 667 

— of rectum, 770 

— of testicle, 871 

— of thyroid, 588 

— of tongue, 597 
Exercises, spinal, 661 
Exomphalos, 748 
Exophthalmic goitre, 687 
Exostosis, aural, 532 

— cancellous, 237 

— compact, 237 

— subimgual, 237 
Extension of the spine, 393 

— in dislocation, 192 

— — of shoulder, 449 
External carotid arterv, ligature of, 

311 

— iliac artery, ligature of, 315 
Extra-capsular fracture of femur, 

489 

— — of humerus, 

460 
Extra-medullary haemorrhage, 394 

— uterine foetation, 886 
Extravasation of blood in brain, 

360 

— in cranium, 359 

— of urine, 888 
Extroversion of bladder, 796 
Eye, diseases of, 541 

— enucleation of, 563 

— examination of, 641 
Eyelids, diseases of, 545 

— injuries of, 373 

Face, injuries of, 373 

Facial artery, ligature of, 312 

Facultative parasites, 10 

FaBcal fistula, 739, 753 

Fffices, impaction of, 690, 699, 703 

Fallopian tubes, diseases of, 883 

False joint, 176 

— passage, 829 
Farcy, 166 

Fasciae, diseases of, 278 

— contractions of, 278 
Fat-embolism, 187 
Fatty tumour, 70 
Fauces, diseases of, 606 
Feet, deformities of, 908 
Female genitals, diseases of, 873 

— — injuries of, 486 
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Female bladder^ stone in, 814 I 

Femoral aneurysm, 306 

— artery, ligature of, 317 

— hernia, 746 
Femur, dislocation of, 472 

— fracture of, 487 

— — of condyles of, 494 ' 

— — of neck of, 487 i 

— — of shaft of , 491 

— — of trochanter of, 491 ; 

— separation of epiphyses of, i 

491, 495 
Fever, hectic, 28 

— inflammatory, 18 

— traumatic, simple, 18 

— — septic, 14 

— urethral, 829 
Fibro-cellular tumours, 69 
Fibroma, 69 

Fibula, fracture of, 499 
Filaria sanguinis hominis, 853 
Fingers, amputation of, 922 
First intention, union by, 96 
Fissure of anus, 756 

— of Rolando, 366 
Fistula, 29 

— branchial, 580 

— fffical, 789, 763 

— in ano, 763 

— recto-vaginal, 876 

— salivary, 374 

— urinary, 837 

— vesioo-intestinal, 799 

— vesico-vaginal, 876 
Fitzgerald's operation, 914 
Fixation of kidney, 784 
Flap amputations, 920 
Flat-foot, 910, 917 
Flexion in aneurysm, 296 
Floating kidney, 782 

Floor of mouth, epithelioma of, 

579 
Focal epilepsy, 525 
Follicular pharyngitis, 644 

— odon tomes, 611 
Foot, amputation of, 924 
Foramen csecum, thyroid tumour 

at, 582 
Forceps, artery, 124 

— aural, 627, 531 

— pharyngeal, 629 

— torsion, 126 
Forcipressure in hssmorrhage, 125 
Forearm, amputation of, 922 
Foreign bodies, localization of, 442 
Foreign body in air-passages, 386 

— in bladder, 437, 439 

— in bronchi, 386 



Foreign body in ear, 374 

— in eye, 645, 561, 561 

— in intestine, 690 

— in larynx, 386 

— in nerves, 212 

— in nose, 373 

— in oesophagus, 383 

— in phar3rnx, 383 

— in rectum, 436 

— in trachea, 386 

— in urethra, 437, 439 

— in vagina, 437 
Fractures, 166 

— causes of, 166 

— combined with dislocation, 

186 

— complications of, 185 

— compound, 182 

— crepitus in, 169 

— diagnosis of, 168 

— with dislocation, 186 

— greenstick, 167, 466 

— implioaling a joint, 186 

— malunited, 180 

— reduction of, 171 

— signs of, 167 

— special {see Regions). 

— treatment of, 171 

— - union of, 169 

— ununited, 175 

— varieties of, 166 

— vicious union of, 180 
Fraenkel's nasal speculum, 617 
Franks' suture in gastrostomy, 640 
Frontal sinus, catarrh of, 630 
Funicular process, hernia into, 741 
Fungous tumours of scalp, 516 

— hsematodes, 84 
Fungus of dura mater, 370 
Fumeaux Jordan's operation, 923 
Furuncles of meatus, 531 
Furunculus, 341 

Fusiform aneurysm, 286 

Gag, Smith's, 600 
Galactocele, 897 
Gall-bladder, distension of, 677 

— draining the, 678 

— empyema of, 677 

— extirpation of, 678 

— malignant disease of, 678 

— rupture of, 404 

— surgery of, 676 

— wound of, 410 
Gall-ducts, obstruction of, 676 
Gall-stones, impaction of in intes- 
tine, 090, 699, 703 
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Galvano-puncture in aneurysm, | 

303 
Ganglion, 276 
Gangrene, 38 

— causes of, 39 

— diabetic, 46 

— dry, 88 

— from constriction, 41, 187 

— from ergot, 40 

— from frost-bite, 45 

— from obliteration of artery, 

40 

— from tight bandaging, 187 

— hospital, 143 

— line of demarcation in, 38 

— minute phanges in, 38 

— moist, 39 

— Raynaud's, 46 

— senile, 44 

— signs of, 41 

— spreading, 43 

— symmetrical, 46 

— traumatic, 42 

— treatment of, 41 

— of bowel in hernia, 728 

— varieties of, 41 
Gastric-ulceration, surgery of, 681 
Gastro-enterostomy, 687 
Gastro-gastrostomy, 684 
Gastroplication, 688 
Gastrorrhaphy, 688 
Gastrostomy, 638 

Gasserian ganglion, extirpation of, 

337 
General paralysis, trephining in, 

526 
Genital organs, diseases of, 846 

— — injuries of, 439 

— — female, diseases of, 

873 

— — examination of ,873 

— — injuries of, 436 
Genu recurvatum, 907 

— valgum, 906 

— varum, 907 
Glanders. 166 

Glands, diseases of, 321, 580 

— involved in epithelioma of I 

tongue, 596 I 

Glandular tumours, 81 i 

Glans, inflammation of, 824 
Glaucoma, 661 | 

Gleat, 822 

Glenard's disease, 783 ' 

Glenoid cavity, fracture of, 469 , 
Glioma of the retina, 561 i 

Glio-sarcoma, 77 
Glossitis, 691 



Glottis, oedema of, 644 

— scalds of, 383 
Gluteal aneurysm, 306 

— hernia, 761 
Goitre, 586 

— acute, 689 
Gonococcus, 822 
Gonorrhoea, 822 

— complications of, 823 
Gonorrhoea! arthritis, 261 

— ophthalmia, 647 
Gordon's splints, 469 
Gouty ulcers, 37 
Graft, omental, 422 
Grafting skin, 33 
Granular conjunctivitis, 518 

— pharyngitis, 644 
Granulation, healing by, 95, 99 
Great toe, amputation oif, 926 
Greenstick fracture, 167, 466 
Greig Smith's method of radical 

cure of hernia, 726 
Gumboil, 608 
Gummata, 67 
Gums, diseases of, 607 



HifiMARTHROSIS, 188 

Hsematocele, 861 
Hsemato-kolpos, 876 
Hfemato-metra, 876 
Hfiemato-salpinx, 876, 883 
Hsematoma, 90, 113 

— auris, 630 

— of labium, 436 

— of scalp, 346 
Hsematopnoea, 397 
Hematuria, 815 
Haemophilia, 64 
Haemophilic arthritis, 261 
H Hemothorax, 399 
Heemorrhage, 117 

— arterial, 119 

— capillary, 129 

— effects of, 117 

— infusion of saline solution 

in, 118 

— intermediary, 126 

— internal, 117 

— ligature in, 124 

— natural, arrest of, 121 

— parenchymatous, 117 

— primary, 1 19 

— reactionarv, 126 

— recurrent, *119, 126 

— secondary, 126 

~ surgical, arrest of, 121 

— torsion in, 126 
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Hemorrhage, transfusion in, 118 

— treatment of, 118, 119 

— venous, 129 
Htemorrhagic diathesis, 64 
Hsemorrhoids, 768 
Hallux dolorosus, 912 

— valgus, 917 

Halsted's method of lateral anas- 
tomosis, 422 

— — of radical cure of 

hernia, 720 

— — of removal of 

breast, 903 

— sutures, 103, 411 
Hamilton's test for dislocated 

shoulder, 445 
Hammer-toe. 917 
Hand, amputation of, 922 

— injuries of, 440 
Hare-lip, 671 

— pin, 102 

Harrison's operation of puncture 

of bladder, 845 
Hart's method of flexion, 296 
Head, injuries of, 346 
Healing by blood-clot, 98 

— by first intention, 96 

— by granulation, 98 

— by second intention, 98 

— by third intention, 99 

— process of, 94 

— under a scab, 96, 99 
Heart, injuries of, 398 
Heat in hsBmorrhage, 122 

— in inflammation, 12 
Heberden's nodes, 260 
Hectic fever, 28 

Hepatic duct, obstruction of, 

676 
Hernia, 715 

— causes of, 715 

— cerebri, 370 

— congenital, 748 

— diaphragmatic, 751 

— femoral, 745 

— gluteal, 761 

— incarcerated, 738 

— infantile, 742 

— inflamed, 738 

— inguinal, 740 

— into funicular process, 741 

— internal, 690 

— interstitial, 744 

— irreducible, 724 

— ischiatic, 751 

— labial, 740 

— Littr^'s, 728 

— lumbar, 761 



I Hernia of lung, 400 
I — obstructed, 738 

— obturator, 760 
I — perineal, 751 

— phrenic, 751 

! — pudendal, 751 
I — radical cure of, 7 18 
I — rectal, 751 
I — reducible, 717 

— reduction of, 729 
I — Richter's, 728 

I — sac of, 716 

I — scrotal, 740 

I — strangulated, 727 

— taxis in, 730 
I — of lung, 400 

I — umbilical, 748 
I — vaginal, 751 
! — ventral, 752 

Hernia sac, hydrocele of, 858 

Herniotomy, 731 

Herpes of the lip, 568 

Hey's amputation, 926 

Hilton's method of opening an 
abscess, 26 

Hip, tuberculous disease of, 252 

Hip-joint, amputation at, 923 

— disease of, 255 

— dislocation of, 194, 472 

— excision of, 271 
His's duct, remains of, 582 
Histrionic spasm, 338 
Hodgen's splint, 495 
Hodgkin's disease, 331 
Holt's operation, 831 
Hordeolum, 645 

Homy growths, 340 
Hospital gangrene, 143 
Housemaid's knee, 280 
Howse's method of suture in gas- 
trostomy, 639 
Howship's lacunae, 220 
Humerus, dislocation of, 444 

— fracture of, 459 
Humphry's test for dislocated 

shoulder, 446 
Hunter's operation, 297 
Hutchinson's lines, 62 
Hyalitis, 561 
Hydatid cyst, 91 

— — of liver, 673 
Hvdrencephalocele, 515 
Hydrocele, 853 

— congenital, 856 

— of cord, 857 

— encysted, 857 

— of hernial sac, 858 

— of neck, 681 
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Hydrocele of the spermatic cord, 

854 
Hydrocephalus, 526 
Hydronephrosis, 775 
Hydrophobia, 157 
Hydrops articuli, 245 
Hydrosalpinx, 883 
Hygromata, 581 
Hymen, imperforate, 876 
Hyoid bone, dislocation of, 381 

— fracture of, 381 
Hypermetropia, 565 
Hypertrophic rhinitis, 620 
Hypertrophy of bone, 230 

— of breast, 893 

— of muscle, 274 

— of prostate, 817 

— of toe-nail, 345 

— of tongue, 590 

— of tonsil, 604 

— of turbinal bone, 622 
Hyphiema, 552 
Hypopyon, 650 
Hysterectomy, 887 

— abdominal, 887 

— vaginal, 887 
Hysterical joint, 269 



Ichthyosis of tongue, 592 
Iliac arteries, ligature of, 306 
Impaction of faeces, 690, 699, 703 
Imperforate anus, 754 
~ hymen, 876 

— vagina, 877 
Impermeable stricture, 825 
Implantation cysts, 91 
Incarcerated hernia, 738 
Incontinence of urine, 814 
Infantile hernia, 742 

— hydrocele, 856 

— syphilis, 61 
Infective bacteria, 9 

— processes in wounds, dis- 

eases due to, 134, 138, 148 
Inflammation, 1 

— acute, 1 

— causes of, 7, 13 

— chronic, 19 

— fever in, 13 

— infective, 14 

— micro-organisms in, 7 

— minute changes in, 2 

— process of, 1 

— septic, 14 

— signs and symptoms of, 12 

— terminations of, 1,6 

— theory of, 6 



Inflammation, treatment of, 15 

-^ varieties of, 13 
Inflammatory delirium, 132 

— fever, 13 

Infusion of saline solution in 

haemorrhage, 118 
Ingrowing toe-nail, 345 
Inguinal aneurysm, 806 

— colotomy, 712 

— hernia, 740 

Injuries, general pathology of, 94 
Innominate artery, ligature of, 309 
Insect stings, HI. 
Instruments, preparation of, 105 
Intention, union by first, 96 

— — — second, 98 
Intercostal artery, wounds of, 398 
Intermediary haemorrhage, 126 
Internal ear, diseases of, 539 

— carotid artery, ligature of, 

311 

— strangulation, 690, 700, 704 

— urethrotomy, 832 
Interrupted suture, 103 
Interstitial hernia, 744 

— keratitis, 550 

— obstruction, 690 
Intestinal obstruction, 690 
Intestines, surgical diseases of, 690 

— foreign bodies in, 690 

— impaction of gall-stones in, 

690,703 

— paralysis of muscular coat 

of, 696, 702, 707 

— rupture of, iOi 

— strangulation of, 690, 700, 

704 

— stricture of, 694, 700, 704 

— suture of, 411 

— wounds of, 408 
Intracapsular fracture of femur, 

487 

— — humerus, 460 
Intracoracoid dislocation, 412 
Intracranial hsBmorrhage, 360 

— inflammation, 368 

— suppuration, 348, 518, 538 
Intramedullary haemorrhage, 394 
Intraocular tension, 544 
Intubation of larynx, 656 
Intussusception, 691, 700, 704 
Inversion of the bladder, 798 
Iridectomy, 552 

Iris, disease of, 551 
Iritis, 551 

— quiet, 652 

— syphilitic, 67. 652 
Irreducible hernia, 724 
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IrritaUe bladder, 798 

— ulcer, 36 
Isohsemio rigidity, 187 
Ischiatic hernia, 751 
Ischio-reotal abscess, 762 
Ivory exostosis, 237 

Jaboulay's operation, 589 
Jacksonian epilepsy, in tumour of 

brain, 523 
Jaw, abscess of, 608 

— closure of, 609 

— diseases of, 609 

— dislocation of, 377 

— excision of, 613, 616 

— fracture of, 376 

— necrosis of, 609 

— subluxation of, 378 

— tumours of, 610, 614 
Jejunostomy, 688 
Joints, ankylosis of, 266 

— Charcot's disease of, 264 

— contusions of, 188 

— diseases of, 243 

— dislocations of, 189 

— erasion of, 269 

— excision of, 269 

— hysterical, 269 

— injuries of, 188 

— loose bodies in, 266 

— neuralgia of, 269 

— resection of, 269 

— rheumatoid arthritis of, 260 

— sprains of, 188 

— stiff, 266 

— tuberculous disease of, ?52 

— wounds of, 196 

Kader and Senn*s method of gas- 
trostomy, 641 
Keloid, 112 

Kent Hughes* operation, 914 
Keratitis, 550 
Keratoconus, 551 
Kidney, abscess of, 775 

— aspiration of, 784 

— calculus of, 777 

— cysts of, 781 

— examination of, 772 

— excision of, 786 

— floating, 782 

— inflammation of, 773 

— operations on, 784 

— rupture of, 406 

— surgical diseases of, 772 

— tuberculous, 781 

— tumours of, 781 



Kidney, wounds of, 426 
Klebs-Loeffler bacillus, 646 
Kocher's method of excising rec- 
tum, 770 

— — — thyroid, 588- 

— — — tongue, 699 

— — radical cure of hernia, 

722 

— — reducing shoulder, 448 
Knee, amputation through knee, 

923 

— dislocations of, 483 

— excision of, 272 
~- housemaid's, 280 

— sprains of, 472 

— synovitis of, 243 
Knock-knee, 906 
Kran.ke's operation, 770 
Kyphosis, 662 

Labial glandular tumours, 570 
Labium, abscess of, 874 

— adhesion of, 873 

— cysts of, 875 

— elephantiasis of, 875 

— epithelioma of, 875 

— hsematoma of, 436 

— tumours of, 875 
Laborde method of treating as- 

ph3rxia, 116 
Lacerated wounds, 108 
Laceration of brain, 363 
Lachrymal abscess, 546 

— apparatus, disease of, 546 
Laminectomy, 393, 668 
Langenbeck's operation, 271, 614 
Laparotomy, 707 
Lardaceous disease, 29 
Laryngeal diphtheria, 645 

— phthisis, 646 
Laryngectomy, 657 
Laryngitis, 643 

— acute, 643 

— chronic, 644 

— membraneous, 645 

— oedematous, 644 
Laryngoscope, method of using, 

643 
Laryngotomy, 655 
Laryngo-tracheotomy, 655 
Larynx, contusions of, 381 

— disease of, 642 

— examination of, 642 

— extirpation of, 657 

— foreign bodies in, 386 

— fracture of, 381 

— inflammation of, 643 

— injuries of, 381 
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Larynx, intubation of, 666 

— subcutaneous rupture of, 

381 

— syphilis of, 647 

— tubercle of, 646 

— tumours of, 647 

Lateral anastomosis of intestine, 
421 

— curvature of spine, 668 

— lithotomy, 808 

— sinus, thrombosis of, 616 

— — trephining, 618 
Leg, amputation of, 928 
Lembert's suture, 411, 432 
Lens, dtsJBases of, 666 
Leontiasis ossea, 611, 616 
Leptomeningitis, 368 
Leucoplakia, 692 
Leukeemia, 331 
Leukoma, 660 

Ligature in aneurysm, 296 

— of arteries, 124, 307 

— dangers of, 299 

— distal, 301 

— double, 301 

— gangrene after, 299 

— in haemorrhage, 124 

— Hunterian, 297 

— rules for, 308 

— secondary hsemorrhage 

after, 126, 299 
Lightning stroke, 116 
Linear proctotomy, 767 
Lines of incision in abdominal 

operations, 707 
Lingard's bacillus, 677 
Lingual artery, ligature of, 311 

— tonsil, 607 
Lipoma, 70 

— arborescens, 71 

— nasi, 617 

— of neck, 684 
Lips, adenoma of, 570 

— carbimcle of, 669 

— chancre of, 669 

— — diagnosis of, 670 

— cysts of, 670 

— diseases of, 668 

— epithelioma of, 670 

— fissures of, 668 

— herpes of, 668 

— hypertrophy of, 669 

— malformations of, 571 

— nievus of, 669 

— tumours of, 670 

— ulcers of, 569 
Lisfranc^s amputation, 926 
Lister's abdominal tourniquet, 296 



I Lister's excision of wrist, 271 
Listen's splint, 492 
Lithic acid deposit, 788 
Litholapaxy, 806 
Lithotomy, 808 

— lateral, 808 

— median, 813 

— supra-pubic, 813 
Lithotrity, 806 
Littre's operation, 712 
Liver, abscess of, 674 

— aspiration of, 673 

— hydatids of, 673 

— incision of, 673 

— rupture of, 305 

— surgery of, 673 

— tumours of, 676 

— wound of, 410 
Localization of foreign bodies, 442 
Localizing signs in abscess of 

brain, 520 

— — in injuries of 

brain, 364 
Loewen berg's forceps, 629 
Loose bodies in bursae, 279 

— — in ganglia, 276 

— — in joints, 265 
Lordosis, 662 

Loreta's operation, 688 

Lower extremity, injuries of, 471, 

487 
Ludwig's angina, 579, 632 
Luer's forceps, 36 
Limibar abscess, 664 

— oolotomy, 714 

— hernia, 751 
Lung, contusion of, 397 

— hernia of, 400 

— prolapse of, 400 

— wounds of, 897 
Lupus erythematosus, 344 

— vulgaris, 343 
Luschka's tonsil, hypertrophv of, 

629 
Luxatio erecta, 446 
Lymph-scrotum, 853 
Lymphadenitis, 329 
Lymphadenoma, 330 
Lymphangiectasis, 327 
Lymphangioma, 328 
Lymphangitis, 327, 824 
Lymphatic fistula, 329 

— glands, enlargement of, 580 

— nsevus, 328 

— varix, 828 
Lymphatics, diseases of, 327 
Lymphocele, 860 
Lymphoma, 330 
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Lymphorrhoea, 329 
Lympho-sarcoma, 331 
Lyssie, 158 

Macewen's operation, 293, 719, 

907 
Main en griffe, 210 
Mackenzie's tonsil guillotine, 293 
Macrochelia, 569 
Macroglossia, 590 
Macrophages, 6 
Malgaigne*s hooks, 498 
Malignant disease, anomalies in, 
67 

— pustule, 144 
Mai united fracture, 180 
Mammary gland {see Breast). 
Manipulation in aneurysm, 302 

— — — in dislocations, 192 

— — — of hip, 478 

— — — of shoulder, 449 
Manning's splint, 499 
Mastitis, 890 

Mastoid disease, 537 
Mayo Robson's treatment of 
fracture of patella, 499 

— — method of uniting 

intestine, 417 
Maunsell's method of uniting 

divided intestine, 413 
McBumey's point, 702 

— method of radical cure of 

hernia, 723 
Meatus, diseases of, 530 
Meckel's ganglion, excision of, 336 
Median lithotomy, 813 
Medio-tarsal amputation, 925 
Medullary cancer, 83 
Meibomian cyst, 545 
Melanotic sarcoma, 77 
Melonseed bodies, 276, 279 
Membrana tympani, appearance 

of, 527 

— artificial, 535 

— perforation of, 533 
Membraneous conjunctivitis, 548 

— laryngitis, 645 
Meniere's disease, 540 
Meningeal artery, rupture of, 360 
Menin^tis, 368 

— in ear disease, 538 
Meningocele, 514 

— of skull. 614 

— spinal, 670 
Meningo-encephalitis, 368 
Meningo-myelocele, 671 
Mercurial stomatitis, 577 

— teeth, 62 



Mesenteric tumours 690 
Metacarpus, dislocation of, 455 

— fracture of, 471 
Metastatic abscess, 153 
Metatarsal bones, dislocation of, 

487 

— — fracture of, 608 
Meyer's ring knife, 629 
Microcephaly, 626 
Micrococci, 9 
Micro-organisms, 8, 23 
Microphages, 6 

Middle meningeal artery, haemor- 
rhage from, 360 
Middle ear, diseases of, 533 

— — abscess of brain in, 
518 

Mikulicz's operation for removing 

thyroid gland, 588 
Milk cysts, 897 
Mixed sarcoma, 86 
Mollities ossium, 234 
MoUuscum contagiosimi. 340 

— fibrosum, 70 

I Monarticular rheumatism, 260 
I Morbus coxse, 255 

Morrant Baker's cysts, 246 
I Morris' method of fixing kidney, 
I 787 

Mortification, 38 

Morton's fluid, 672 

Mouth, diseases of, 576 

Moveable kidney, 782 

Mucocele, 646,563 

Mucous cysts, 89 

— membranes, syphilitic affec- 

tions of, 66 

— tubercles, 66 

— tumours, 72 
Mulberry calculus, 792 
Multilocular cystic tumours, 581, 

614 

— hydatids, 91 
Multiple exostoses, 238 
Mumps, 584 
Murphy's button, 418 

— method of uniting intes- 

tine, 417, 422 
Muscles, abscess of, 274 

— atrophy of, 274 

— contusions of, 197 

— degenerations of, 274 

— diseases of, 274 

— gummata in, 274 

— hypertrophy of, 274 

— inflammation of, 274 

— injuries of, 197 

— ossification of, 274 
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Muscles, rupture of, 198, 440, 472 

— sprains of, 188, 440 

— tumours of, 275 

— wounds of, 198 
Muscle-tumours, 74 
Muscular tic, 838 
Mydriasis, 552 
Myeloid sarcoma, 79, 608 
Myo-fibroma, 70, 74 
Myoma, 74 

Myopia, 565 
Myositis ossificans, 275 
Mjrxo-lipoma, 71 
Myxoma, 72 



N«vo-LiPOMA, 827 
Naevus, 325 

— capillary, 325 

— venous, 326 
Nails, diseases of, 340, 344 

— ingrowing, 345 
Nares, plugging the, 619 
Nasal bones, fracture of, 375 

— catarrh, 620 

— cavity, examination of, 617 

— douche, 621 

— mask, 627 

— plugs, 627 

— polypi, 623 

— specula, 617 

— spray, 621 

— tumours, 625 
Naso-pharyngeal tumours, 625 
Natiform skull, 63 

Neck, abscess in, 579 

— aerocele of, 583 

— cysts of, 580 

— diseases of, 579 

— deformities of, 904 

— hydrocele of, 581 

— hygromata of, 581 

— injuries of, 379 

— lipoma of, 684 

— wounds of, 379 
Necrobiosis, 38 
Necrosis, 223 

— acute, 216 

— central, 215, 224 

— in ear disease, 537 

— of jaw, 609 

— of nasal bones, 623 

— of palate, 603 

— peripheral, 224 

— quiet, 227 

— of skull, 225, 512 
N^crotomie ost(k>plastique, 228 
Needle in palm, 442 



Needle holder, 108 

Needles, palate, 601 
I — Smith's, 601 
1 — surgical, 102 
> N^laton's line, 475 

— operation, 711 

— splint, 470 
Nephrectomy, 785 
Nephritis, 773 

— simple interstitial, 774 

— suppurative or septic, 774 
Nephro-litnotomy, 784 
Nephropexy, 787 
Nephrorraphy, 787 
Nephrotomy, 785 
Nerve-giafting, 211 

— stretchmg, 334 
I — suturing, 210 

I Nerves, compression of, 211 

— contusion of, 212 

! — degeneration of, 210 
I — diseases of, 332 

— foreign bodies in. 212 

— injuries of, 208 

— rupture of, 211 

— transplantifition of, 211 

— tumours of, 337 

— union of, 210 

— wounds of, 208 
Nervous traumatic delirium, 132 
Neuralgia, 333 

— of breast, 889 

— epileptiform, 333 

— of joints, 269 

— of testicle, 871 
Neurectomy, 334 
Neurexaresis, 335 
Neuritis, 332 

— optic, 559 

— retro-bulbar, 559 
Neuroma, 70, 337 
Neurotomy, 334 
Nicoladoni's operation, 916 
Nipple, Paget's disease of, 889 
Nodes, 214 

Noma, 874 

Nose, diseases of, 617 

— foreign bodies in, 373 

— fracture of bones of, 375 

— polypus of, 623 
Nystagmus, 568 



Obligatory parasites, 10 
Oblique inguinal hernia, 740 
Obstructed hernia, 750 
Obturator foramen, dislocation 
into, 477 
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Obturator hernia, 750 
Occipito-atloid disease, 669 
Ocular paralysis, 667 
CBdema glottidis, 644 

— solid, 331 
(Esophagotomy, 388, 637 
CEsophagus, cancer of, 636 

— di&eases of, 634 

— foreign bodies in, 383 

— injuries of, 382 

— pouches of, 634 

— rupture of, 382 

— stricture of, 634 

— wounds of, 382 
Ogston's operation, 907 
Olecranon, fracture of, 470 
Omental graft, 422 
Omentum, treatment of in hernia, 

733 

— tumour of, 690 
Omphalocele, 748 
Onychia, 340 
OSphorectomy, 884 
Operations, preparation for, 105 

— treatment of patient before 

and after, 106, 108 
Ophthalmia, 547 

— catarrhal, 547 

— gonorrhceal, 547 

— granular, 548 

— biembraneous, 548 

— muco-purulent, 547 

— neonatorum, 547 

— phlyctenular, 549 
Ophthalmoplegia externa, 568 
Ophthalmoscope, 543 
Opisthotonos, 163 

Optic nerve, diseases of, 559 

— neuritis, 559 
Orbit, diseases of, 563 
Orbital, aneurysm, 305 
Orchitis, simple, 8i52 

— syphilitic, 866 

— tuberculous, 864 
Orthopaedic surgery, 904 
Os calcis, fracture of, 507 
Osseous tumours, 72, 237 

— diffuse, 238 
Osteitis, 219 
Osteo-arthritis, 261 
Osteo-malacia, 234 
Osteo-myelitis, 215 

— acute, 215 

— chronic, 219 

— diffuse, 215 

— infective, 215 

— septic, 218 
Osteo-porosis, 63 



Osteo-sarcoma, 239 

Osteo-sclerosis, 219 

Osteoclasia, 907 
' Osteoma, 72, 237 

Osteophytes, 262 
I Osteoplastic osteitis, 220 

Osteotomy, 907 

— subtrochanteric, 268 
Otomycosis, 532 
Otorrhoea, 533 

' Ovarian cysts, 878 

— dropsy, 879 

, — tumours, 878 
Ovaries, diseases of, 878 

I Ovariotomy, 881 
Oxalate of lime calculi, 792 

— deposits, 789 
Ozsena, 619, 621 



Paci'8 treatment of congenital hip 
disease, 194 
' Pachymeningitis, 368, 664 
Painful subcutaneous tumours, 70 
Paget's disease of nipple, 889 
Palate, cleft, 600 

— diseases of, 600 

— operation for closure of, 601 
Palm, needle in the, 442 

— wounds of, 440, 442 
Palmar arch, wounds of, 440 

— bursal ganglion, 276 

— fascia, contraction of, 278 
Pancreatic cysts, drainage of, 689 
Pannus, 549 
Panophthalmitis, 554 
Panosteitis, 215 

Papilitis, 559 
Papilloma, 73 
Papillo-retinitis, 659 
Paracentesis abdominis, 675 

— of pericardium, 402 

— of pleura, 401 

; Paralysis of bladder, 798 

— in brain injury, 356 
I — of third nerve, 567 

— of muscular coat of intes- 

tine, 696, 702, 707 
Paraphimosis, 846 
Parasitic bacteria, 10 

— cysts, 91 
Parasyphilitic lesions, 61 
Parker's cannula, 652 
Paronychia tendinosa, 277 
Parosteal sarcoma, 240 

— lipoma, 289 

Parotid gland, diseases of, 584 
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Parotid gland, tumours of, 584 
Parotitis, 584 
Parovarian cysts, 879 
Parrot's nodes, 63 
Passive clot, 289 

Pasteur's treatment of hydro- 
phobia, 160 
Patella, bursa over, 280 

— dislocation of, 482 

— fracture of, 496 
- — riding of, 244 

— wiring, 497 

Patellar ligament, shortening oi, 

483 
Pathogenic bacteria, 9 
Paul's method of imiting divided 
intestine, 415 

— drain-tubes, 708 
Pediculi capitis, 509 
Pelvic abscess, 883 
Pelvis, fracture of, 480 

— injuries of, 430 
Pemphigus, 55 

Penetrating wounds of abdomen, 
406 

— — — chest, 397 
Penis, amputation of, 851 

— diseases of, 846 

— epithelioma of, 851 

— injuries of 439 

— ligature of, 439 

— venereal sores on, 849 
Perchloride of iron, injection in 

aneurysm, 303 
Perchloride of mercury, 104 
Perforating ulcer of foot, 338 

— of septum, 627 
Perianal abscess, 762 
Pericardium, incision of, 402 

— injuries of, 398 

— tapping of, 402 
Perigastric abscess, 683 
Perilymphadenitis, 329 
Perineal abscess, 837 

— fistula, 838 

— hernia,- 751 

— section, 835 
Perinephritic abscess, 775 
Perineum, rupture of, 437 
Periosteal abscess, 214 

— node, 214 

— sarcoma, 239 
Periostitis, 213 

— acute, 213 

— chronic, 214 

— diffuse, 215 

— infective, 215 

— simple, 218 



Periproctitis, 762 
Periprostatic abscess, 817 
Peritomy, 549 
Peritoneum, cleansing the. 710 

— inflammation of, 427 

— injuries of, 404 

— laceration of, 404 
Peritonitis, 427, 695, 701 

— traumatic, 427 
Perityphlitis, 695, 702, 705 
PhagedsBua, 35, 143 
Phagedaenic chancre, 851 

— ulcer, 36 
Phagocytosis, 2, 5, 11 
Phalanges, dislocation of, 455, 

487 

— fracture of, 467, 471 
Pharyngeal abscess, 633 

— tonsil hypertrophy of, 629 
Pharyngitis, 632 
Pharyngotomy, 388 

Pharynx, adenoid growths of, 629 

— bums of, 383 

— diseases of, 632 

— foreign bodies in, 383 

— injuries of, 382 

— scalds of, 383 

— stenosis of, 683 

— tumours of, 634 

— ulceration of, 632 
Phelps' operation, 914 
Phimosis, 847 
Phlebitis, 321 

— adhesive, 821 

— septic, 322 

— suppurative, 322 

— in ear disease, 538 
Phleboliths, 320 
Phlebotomy, 18 
Phlegmasia dolens, 321 
Phlegmonous erysipelas, 141 
Phlyctenular conjunctivitis, 649 
Phosphatic calculi, 792 

— deposits, 790 
Phosphorus-necrosis, 610 
Phrenic hernia, 751 
Phthyriasis, 509 

Piles, 758 

Pinguecula, 549 

Pirogoff *8 amputation, 926 

Plane, double inclined, 494 

Plantaris muscle, rupture of, 199 

Pleura, incision of, 401 

— injury of, 397 

— tapping, 401 
Pleurodynia, 333 
Pleurosthotonos, 163 
Plexiform angioma, 326 
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P&eamaiooele, 584 
Pneamectomy, 403 
Pneamothorax, 399 
Pneumotomy, 402 
Poisoned wounds, 109 
Politzer's bag, 528 
Polyarticular rheumatism, 260 
Polv-pus, aural, 536 

— of bladder, 800 

— of nose, 623 

— of rectum, 765 

— snare, 536 

Pond and gutter fracture, 349 
Popliteal aneurysm, 307 

— artery, ligature of, 818 
Porro^s operation, 889 
Port-wine marks, 825 
Post-mortem wounds, 109 
Post-pharyngeal abscess, OHH, 

604 

— — tumours, 084 
Post-sypbilitic lesions, 01 
Posterior tibial arterv, ligaturi; of, 

318 
Pott's disease of stpint:, fjf/l 

— fracture, 501 

— puffy tumour. ^iH, ^/j 
Pouches of €evjpha<(fji*. (*^i 
Preparation for op»;r»i,'/fi, J//; 

108 
Prepuce, di!atat>7n ''A f^i'j 
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Ray fungus, 147 
Raynaud's disease, 46 
Reaction after bums, 114 

— — shock, 130 

— of degeneration, 210 
Rectal hernia, 751 
Rectocele, 437, 877 
Recto-vaginal fistula, 876 
Rectum, cancer of, 763 

— diseases of, 754 

— excision of, 770 

— fissure of, 766 

— foreign bodies in, 436 

— haemorrhoids of, 768 

— inflammation of, 765 

— injuries of, 436 

— malformations of, 754 

— malignant stricture of, 768 

— polypus of, 765 

— prolapse of, 767 

— stricture of, 766 

— syphilis of, 767 

— ulcer of, 756 

— villous tumour of, 766 
Recurrent haemorrhage, 119, 126 
Reduction " en masse," 737 

— in dislocation, 191 
Reef-knot, 126 
Reeves* operation, 907 
Refraction, errors of, 564 
Reid's method of compressing 

aneurysm, 296 
Renal calculus, 777 

— colic, 778 

Repair, process of, in fractures, 
169 

— in woUnds, 94 
Resection of jaw, 613, 616 

— of joints, 269 
Residual abscess, 22 
Retained testis, 871 
Retention cysts, 88 
Retention of urine, 841 

— from h3rpertrophy of pros- 

tate, 844 

— from hysteria, 844 

— from congestion of mucous 

membrane, 842 

— from organic stricture, 843 

— from spasmodic stricture, 

842 
Retina, detachment of, 560 

— diseases of, 560 
Retinitis, 560 
Retinoscopy, 543 
Retro-bulbar neuritis, 559 

— pharyngeal abscess, 633, 664 

— sternal abscess, 658 



Rhabdo-myo-sarcoma of kidney, 

782 
Rhagades, 56 
Rheumatoid arthritis, 261 
Rhinitis, 620 
Rhinoliths, 623 
Rhinoscleroma, 631 
Rhinoscopy, 616 
Ribs, fracture of, 395 

— gummata of, 657 

— tubercle of, 657 

— tumour of, 658 
Richter's hernia, 728 
Rickets, 231 
Rider's bone. 274 
Riding of patella, 244 
Ringworm, 509 
Risus sardonicus, 163 
Rodent ulcer, 574 
Rolando, line of, 365 
Rongeur forceps, 373 

Rotation of spine in lateral 

curvature, 660 
Rouge's operation, 625 
Roughton's splint, 506 
Rupia, 56 
Rupture of abdominal viscera, 404 

— of aneurysm, 289 

— of artery, 200 

— — in fracture, 188 

— of bladder, 432 

— of gall bladder, 404 

— of heart, 398 

— of intestines, 404 

— of kidney, 406 

— of liver, 404 

— of muscle, 198, 440, 472 

— of oesophagus, 382 

— of pericardium, 898 

— of perineum, 437 

— of spleen, 405, 427 

— of stomach, 404 

— of tendon, 199, 440, 472 

— of urethra, 434 

— of veins, 207 

Rvall's ointment introducer, 761 



Sacculated aneurysm, 287 

— bladder, 797, 826 
Sacro-iliac joint, disease of, 259 
Sacrum, fracture of, 432 
Saline solution, infusion of, 118 
Salivary calculus, 578 

— fistula, 374 
Salpingitis, 883 
Sankoy's forceps, 654 
Sapr^mia, 136 
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Saprophytic bacteria, 9 
Sarcoma, 76 

— alveolar, 77 

— of bone, 239 

— of breast, 896 

— giant-celled, 79 

— glio-, 77 

-7- lympho-, 74 

— melanotic, 77 

— mixed celled, 80 

— myeloid, 79 

— of kidney, 782 

— of prostate, 820 

— osteo-, 239 

— of tongue, 697 

— round-celled, 76 

— spindle-celled, 78 
Sarcomatous blood cysts, 80 
Sayre's jacket, 668 

— method of treating fractured 

clavicle, 457 
Scab, healing under a, 98 
Scalds, 113 
Scalp, abscess of, 610 

— cellulitis of, 610 

— contusion of, 346 

— diseases of, 509 

— erysipelas of, 509 

— hsBmatoma of, 346 

— injuries of, 346 

— naevi of, 511 

— parasitic inflammation of, 

509 

— sebaceous, cysts of, 511 

— tuberculosis of, 513 

— tumours of, 512, 515 

— - wounds of, 347 
Scapula, fractures of, 458 
Schede's operation, 402 

Sciatic notch, dislocation into, 476 
Sciatica, 333 
Scirrhous carcinoma, 83 

— — of breast, 898 
Scleritis, 551 

Sclero-comeal wounds, 551 
Sclerotic, disease of, 551 

— wounds of, 551 
Scolices, 91 
Scoliosis, 658 
Scorbutic ulcers, 37 
Scotoma, 559 
Scrofula {see Struma). 
Scrotum, diseases of, 852 

— elephantiasis of, 853 

— epithelioma of, 852 

— erysipelas of, 853 

— injuries of, 439 

— oedema of, 853 



Scurvy rickets, 234 
Sebaceous cysts, ^8 

— — on scalp, 610 
Second intention, healing by, 98 
Secondary haemorrhage, 126 
Semilunar cartilages, dislocation 

of, 484 
Senile gangrene, 44 
Senn's bone-ferrules for fixing 
fragments, 178 

— bone-plates, 421 

— method of circular enterro- 

raphy, 415 

— — of uniting divided 

intestine, 421 
Separation of epiphyses, 181, 461, 

470 
Septic fever, 14 

— infection, 148 

— inflammation, 14 

— intoxication, 136 

— processes in wounds,disea8eB 

due to, 134 

— traumatic fever, 136 
Septicaemia, 148 

— in ear disease, 538 
Septum, deflection of, 627 

— diseases of, 626 

— injuries of, 376 
Sequestrotomy, 227 
Sero-cystic disease of breast, 896 
Serous cysts, 90 

Serpents, bites of. 111 

Shock, 129 

Shoulder, amputation at, 921 

— compound dislocation of, 

461 

— dislocation of, 444 

— excision of, 270 

— recurrent dislocation of, 451 
Shrapnel Ts membrane, 528 
Sinus, 29 

— in ear disease, 538 

— thrombosis, 516 
Skey's tourniquet, 295 
Skin grafting, 33 

Skull, surgical diseases of, 338 

— bullet wounds of, 366 

— caries of, 512, 537 

— contusions of, 347 

— diseases of, 512 

— exostosis of, 237 

— fracture of, 347 

— — of base of, 353 

— injuries of, 346 

— necrosis of, 225, 612 

— syphilitic disease of, 612 

— trephining the, 371 
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Skull, tumours of, 615 
Sloughing phagedaena, 143 

— ulcer, 36," 764 

Smith's, Stephen, amputation, 
923 

— gag, 600 

— needles, 601 
Snake bites, 111 
Snellen's test t3rpes, 644 
Snuffles, 61 

Solid oedema, 331 
Sounding for stone, 804 
Spasm of the oasophagus, 636 

— of the urethra, 826 
Spasmodic stricture, 826 
Specula, aural, 627 

— nasal, 617 
Spender's signs, 262 
Spermatic cord, diseases of, 862 

— — hydrocele of, 854 

— — torsion of, 861 

— — tumours of, 860 

— — varicocele of, 858 
Sphacelus, 37 

Sphenoidal sinus, catarrh of, 630 
Spica bandage, 718 
Spina bifida, 670 
Spinal abscess, 664 

— brace, 662 

— cord, injuries of, 389 

— exercises, 661 

— meningocele, 670 
Spindle-celled sarcoma, 78 
Spine, caries of, 662 

— concussion of, 394 

— curvature, angiiJar, of, 662 
-- — lateral, of, 668 

— diseases of, 668 

— dislocation of, 389 

— exercises, 661 

— extension of, 393 

— fracture-dislocation of, 390 

— fractures of, 389 

— injuries of, 388 

— Pott's disease of, 662 

— railway, 394 

— sprains of, 388 

— trephining, 393 

— wounds of, 388 
Spirilla, 9 

Spleen, abscess of, 689 

— enlargement of, 689 

— extirpation of, 689 

— movable, 689 

— rupture of, 406, 427 

— wound of, 410, 427 
Splenectomy, 689 
Splint, box, 607 



Splint, Bryant's, 269 

— Cline's, 606, 606 

— Dupuytren's, 606 

— Hodgen's, 495 

— Liston's, 492 

— Manning's, 499 

— Roughton's, 606 
Splints, 173 

— Bavarian, 173 
Sponges, cleansing of, 105 
Spongy exostoses, 237 

— gums, 607 
Spontaneous aneurysm, 284 
Sprains, 188, 440, 472 
Sprays, nasal, 621 
Spreading cerebral oedema, 363 

— traumatic gangrene, 42 
Squamous-celled carcinoma, 84 
Squint, 666 

Stanmore Bishop's operation for 

hernia, 719 
Staphylococcus pyogenes albus, 24 

— aureus, 9, 24 

— citreus, 24 
Staphylorraphy, 601 
Stasis in inflammation, 3 
Stenson's duct, wound of, 374 
Stercoral ulcer, 697 
Sterilisation of hands, 106 

— instruments, 106 

— operation area, 106 

— sponges, 106 
Stemo-mastoid muscle, contrac- 
tion of, 904 

— division of, 905 
Sternum, dislocation of, 396 

— fracture of. 396 

— gimmtiata of, 667 

— tubercle of, 667 

— tumour of, 668 
Stiff-joint, 266 
Stings of insects. 111 
Stomach, adhesions of, 684 

— bilocular, 684 

— carcinoma, 684 

— dilatation of the cardiac 

and pyloric ends of, 688 

— foreign bodies in. 425 

— hour-glass, 684 

— perforation of, 681 

— rupture of, 404 

— suturing, for ulcer, 688 
~ ulceration of, 681, 684 

— washing out, 680 

— wound of, 425 
Stomatitis, 576 
Stone {see Gaixulub). 
Stop-needle, 568 
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Strabismus, 566 ■. 

Strangulated hernia, 727 
Strangulation, internal, 690, 700, 

704 
Streptococcus erysipelatosus, 139 

— pyogenes, 25, 149 
Stricture of intestines, 694, 700, 704 

— of oesophagus, 634 

— of pharynx, 633 

— of rectum, 766 

— of urethra, 825 
Strumous lip, 569 
Stye, 545 

Styptics in haemorrhage, 123 
Subarachnoid extravasation, 360 
Subastragaloid dislocation, 487 
Subclavian aneurysm, 304 

— artery, ligature of, 313 
Subclavicular dislocation, 447 
Subconjunctival haemorrhage, 563 
Subcoracoid dislocation, 446 
Subcranial extravasation, 359 
Subcutaneous wounds, Hi 
Subdural extravasation, 360 
Subglenoid dislocation, 446 
Subhyoid pharyngotomy, 656 
Sublingual cysts, 578 
Subluxation of jaw, 378 
Subperitoneal lipoma, 752 
Subphrenic abscess, 683 
Subpleural lipomata, 658 
Subspinous dislocation, 447 
Subtrochanteric osteotomy, 268 
Subungual exostosis, 237 
Superior thyroid artery, ligature 

of, 312 
Suppression of urine, 784 
Suppuration, 20 

— diffuse, 28 

— effects of, 28 

— in bone, 228 

— in ear disease, 538 
Suprapubic lithotomy, 813 
Surgical needles, 102 
Suture of nerve, 210 
Suture-catcher, 602 
Sutures, 102 

— continuous, 103 

— interrupted. 103 

— Halsted's, 103, 411 

— Lembert's, 411, 432 

— Maunsell's, 413 

— Paul's, 415 

— Robson's, 417 

— Senn's, 415 
Symblepharon, 546 
Syme's amputation, 924 

— operation for aneurysm, 306 



Syme's amputation, operation for 
stricture, 834 

— staff, 834 
Symond's tubes, 638 
Sympathetic inflanm[iation of eye, 

554 

— irritation, 554 
Syndesmotomy, 914 
Synechia, 552 
Synostosis, 235 
Synovitis, acute, 243 

— chronic, 245 

— tuberculous, 252 
Syphilides, 55, 58 
Syphilis, 52 

— acquired, 52 

— bone disease in, 63, 230 

— congenital, 61 

— in tongue, 594 

— nose, 623 

— primary, 54 

— secondary, 55 

— skin eruption, 55 

— tertiary, 57 

— testicle, 866 

— treatment of, 58 
Syphilitic arthritis, 252 

— ecthyma, 55 

— gummata, 57 

— iritis, 56 

— teeth, 62 

— ulcers, 37 
Syringo-myelocele, 671 



Tabetic anthropathy, 264 
Taenia echinococcus, 91 
Talipes, 908 

— calcaneus, 910, 916 

— cavus, 912 

— equinus, 908, 915 

— valgus, 910, 917 

— varus, 909, 916 
Tapping abdomen, 675 

— hydrocele, 855 

— pericardium, 402 

— pleura, 401 
Tarsectomy, 914 

Tarso-metatarsal amputation, 926 
Tarsotomy, 914 

Tarsus, dislocation of, 487 

— fracture of, 507 
Taxis. 730 

Teale's amputation, 920 
Teeth, mercurial, 62 

— syphilitic, 62 
Telephone-probe, 366 
Temporal artery, ligature of, 312 
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Tendons, diseases of, 275 

— dislocation of, 199 

— division of, 913 

— evulsion of, 199 

— injuries of, 197 

— rupture of, 199, 440, 472 

— wounds of, 198 
Teno-synovitis, 275 
Tenotomy, 913 

— of rectus, 567 
Teratoma, 69 
Testis, atrophy of, 871 

, — chondroma of, 868 

— cystic diseases of, 868 

— diseases of, 862 

-r- encysted hydrocele of, 853 

— excision of, 871 

— inflammation of, 862 

— injuries of, 439 

— malignant disease of, 869 

— neuralgia of, 871 

— retained, 871 

— syphilis of, 866 

— tubercle of, 864 
Tetanus, 161 

— an ti- toxin, 164 
Thecal abscess, 277 
Thiersch's method of skin grafting, 

33 
Thigh, amputation of, 923 
Thomas' splint for hip, 246 

— — for knee, 247 

— — for spinal caries, 

667 
Thoracoplasty, 401 
Thorax, injuries of (see Chest). 
Thrombosis, 319 

— of lateral sinus, 516 

— of venous sinus, 516 
Thrush, 576 

Thumb, amputation of, 922 

— dislocation of, 477 
Thyro-glossal cysts, 582 

— — tumours, 582 
Thyroid body, diseases of, 586 

— excision of, 588 

— foramen, dislocation into, 

410 

— gland, diseases of, 586 
Thyrotomy, 656 

Tibia, fracture of, 499 
Tibial arteries, ligature of, 818 
Tic, convulsive, 333 
Tinea tarsi, 545 

— tonsurans, 509 
Tinnitus aurium, 541 
Toe-nail, hypertrophy of, 345 

— ingrowing, 345' 



Toes, amputation of, 926 
Tongue, diseases of, 589 

— abscess, 592 

— absence of, 590 

— epithelioma of, 595 

— excision of, 597 

— gumma of, 594 

— herpes of, 592 

— hypertrophy of, 590 

— inflammation of, 591 

— non-differentiation of, 590 

— syphilis of, 594 

— tubercle of, 593 

— tumours of, 596 

— ulcers of, 593 
Tongue-tie, 589 
Tonsil, diseases of, 603 

— excision of, 605 

— hypertrophy of, 604 
Tonsilitis, 603 

Torsion of arteries, 125 

— spermatic cord, 861 
Torticollis, 904 
Tourniquets, 122, 295 
Toxic amblyopia, 559 
Toynbee's drum, 535 
Trachea, foreign bodies in, 386 

— rupture of, 381 

— wounds of, 879 
Tracheotomy, 650 
Trachoma, 548 
Transfusion of blood, 118 
Transplantation of nerve, 211 

— of tubercle oif the tibia, 483 
Transverse perineotomy, 821 

' Traumatic aneurysm, 205 
I — delirium, 132 
j — dermoids, 91 
I — fever, 131 

— gangrene, 42 

I — peritonitis, 427 

I Travelling acetabulum, 256 

I Trephining, 371 

— in general paralysis, 525 
J — skull, 362, 371 

I — spine, 393 
Trichiasis, 546 
Trismus, 163 

Trochanter, fracture of, 491 
Trusses, 726 
Tubercle. 47 

— bacillus, 48 

— causes of, 49 

— development of, 48 

— dissemination of, 51 

— in bone, 231 

— localization of. 51 

— miliary, 47 
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Tubercle, secondary changes in, 49 

— structure of, 47 

— treatment of, 52 
Tubercle of the tibia, transplanta- ' 

tion of, 483 | 

Tubercles, mucous, 66 , 

Tuberculin, 52 
Tuberculosis, 47 
Tuberculous ulcers, 36 | 

— arthritis, 252 

Tufnell's, Jolliile, diet scale in ' 
aneurysm, 293 ' 

Tumor albus, 254 i 

Tumours, 65 

— anomalies in clinical course 

of malignant, 67 

— of bladder, 800 

— of bone, 237 

— of brain, 523 

— cartilaginous, 71, 238 

— causes of, 66 

— classification of, 68 

— connective tissue, 69 

— development of, 65 

— dissemination of, 68 

— epithelial, 80 

— fatty, 70 

— fibrous, 69 

— glandular, 80 

— innocent, 67 

— of jaw, 610, 614 

— of kidney, 781 

— malignant, 67 

— mucous, 72 

— of muscle, 275 

— of nerves, 337 

— of tongue, 596 

— osseous, 237 

— secondary changes in, 68 

— varieties of, 69 

— villous, 73 

— warty, 73 
Turbinal erection, 622 
Typhlectomy, 712 
Typhlitis, 695, 702, 705 



Ulceration, 80 

— causes of, 31 

— minute changes in, 30 

— cedematous, 33 

— of bone, 221 

— treatment of, 31 
Ulcers, 32 

— anal, 673 

— callous, 35 

— chronic, 35 

— denUl, 593 



Ulcers, dyspeptic, 593 

— eczematous, 36 

— exuberant, 34 

— fungous, 33 

— gastric, 681 

— goutv, 37 

— healing, 33 

— indolent, 36 

— inflamed, 34 

— inflammatory, 34 

— irritable, 36 

— oedematous, 34 

— painful, 36 

— perforating, 338 

— phagedaBnic, 35 

— rodent, 574 

— scorbutic, 37 

— simple, 33 

— sloughing, 34 

— syphilitic, 37 

— tuberculous, 36 

— varicose, 36, 324 

— varieties of, 32 

— weak, 34 

Ullman's method of uniting intes- 
tine, 414 
Ulna, dislocation of, 451 

— fracture of, 470 
Ulnar artery, ligature of, 314 
Umbilical hernia, 748 
Umbilicus, diseases of, 753 

— fistula of, 763 

— tumours of, 753 
Ungual exostosis, 237 
Union of fractures, 169, 179 

— of intestine, 411 

— of wounds, 94 

— by Senn's plates, 421 
Unna's dressing, 35 
Ununited fracture, 175 

Upper extremity, dislocation of, 
440 

— — fractures of, 456 

— — injuries of, 440 

— jaw, fracture of, 376 
Uranoplasty, 602 

Ureter, dilatation of, 787,826 

— diseases of, 787 

— examination of, 772 

— operations on, 788 

— rupture of, 405 

— stone in, 787 

— stricture of, 788 

— tubercle of, 788 

— wounds of, 426 
Ureteral anastomosis, 788 
Ureterectomy, 788 
Ureteroplasty, 788 
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Ureterostomy, 788 
Ureterotomy, 788 
Urethra, oalciilus in, 840 

— catheterization of female, 

846 

— dilatation of. 880 

— — of female, 846 

— diseases of, 821 

— — female, 845 

— foreign body in, 437 

— inflammation of, 821 

— patent, 845 

— rupture of, 484 

— stricture of, 825 

— tumours of, 846 
Urethral abscess, 837 

— caruncles, 846 
^-— forceps, 841 

— lithotomy, 721 
Urethritis. 821, 841 
Urethrocele, 841 
Urethrometer, 828 
Urethrotome, 833 
Urethrotomy, external, 834 

— internal, 832 
Uric acid calculi, 792 

— deposits, 789 
Urinary abscess, 837 

— calculus, 791 

— deposits, 788 

— fistula, 753, 837 

— organs, diseases of, 772 
Urine, blood in, 815 

— extravasation of, 838 

— incontinence of, 814 

— retention of, 842 

— suppression of, 784 
Utero-rectal fistula, 876 
Utero- vesical fistula, 876 
Uterus, cancer of, 885 

— disease of, 884 

— fibrous tumours of, 884 

— removal of, 887 
Uveal tract, diseases of, 551 
Uveitis, 554 

Uvula, elongation of, 600 
Uvulitis, 600 



Vagina, cysts of, 876 

— di^ases of, 875 

— fistula of, 876 

— foreign bodies in, 437 

— inflammation of, 875 

— injuries of, 437 

— malformations of, 877 

— tumours of, 876 



I Vagina, wounds of, 436 
Vaginal lithotomy, 814 

— hernia, 751 

— hysterectomy, 887 
Vaginitis, 875 
Valsalva's method, 528 

Van Hook's method of uniting 

the ureter, 428 
Varicocele, 858 
Varicose aneurysm, 206 

— ulcer, 36, 323 

— veins, 323 
Varix, aneurysmal, 206 
Vascular tumour of bone, 243 

— — — urethra, 740 
Vault of skull, fracture of, 348 
Veins, diseases of, 319 

— entrance of air in, 208 

— injuries of, 207 

— rupture of, 207 

— VHricose, 323 

— wounds of, 207 
Vena cava, wounds of, 398 
Venereal disease, 52, 849 

— sore, 849 
Venous heemorrhage, 129 

— sinuses, thrombosis of, 516 

Ventral hernia, 761 

Ventricles, tapping, in hydro- 
cephalus, 526 

Verruc©, 338 

Vosico-intestinal fistula, 799 
Vesico-vaginal fistula, 876 
Vicious union, 180 
Villous growths, 73 

— of bladder, 800 

— of larynx, 647 

— of rectum, 766 

— tumours, 73 

Viscera, abdominal, injury of, 404, 
424 

— protrusion of, 408, 423 

— rupture of, 404 
Vitreous, diseases of, 561 
Volvulus, 691, 700, 704, 709 
Vulva, abscess of, 874 

— diseases of, 873 

— injuries of, 436 

— pruritus of, 875 
Vulvitis, 873 



Wallerian degeneration, 209 
Washing out stomach, 680 
Wardrop's operation for aneurysm, 

301 
Warts, 338 

— venereal, 339 
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Warty tumours, 73 

Wax in ear, 531 

Wens, 70 

Wheelhouse's operation, 835 

— probe-gorget, 887 

— staff, 836 
White swelling, 254 
Whitehead's operation for removal 

of tongue, 597 

Whitlow, 277 

WiUe's method of wiring frag- 
ments, 177 

Wire twister, 602 

Wiring the patella, 497 

— fragments in fracture, 177 
Witzel's method of gastrostomy, 

641 
Wound-diphtheria, 144 
Wounds, antiseptics in, 103 

— closure of, 102 

— cleansing of, 106 

— constitutional treatment of, 

107 

— contused, 109 

— dissection, 109 

— drainage of, 100 

— dressing of, 106 
- healing of, 94 

— incised, 108 

— irrigation of, 106 

— lacerated, 108 

— open, 94, 108 

— poisoned, 109 

— prevention of putrefaction 

in, 103 

— punctured, 109 



Woimds, repair of, 94 

— subcutaneous. 111 

— treatment of, 99, 107 
varieties of, 108 

Wrist, amputation of, 922 

— dislocation of, 454 

— excision of, 271 
Wryneck, 904 



X BAY apparatus, 441 

X rays in bullet in skull, 366 

— - in Charcot's disease, 264 

— in chronic periostitis, 215 

— in congenital dislocation of 

hip, 194 
in dislocation of radius, 463 
in fractures, 469, 502, 008 
in foreign bodies in oeso- 
phagus, 384 

— in green stick fracture, 466 

— in injuries of shoulder, 461, 

464 

— in loose cartilage in knoo, 

266 

— in malunited fracture, 181 

— in needle in palm, 442 

— - in tumours of bone, 237, 288 

— - in stone in kidney, 773 

Y LIGAMENT, 473 

Ycarsley's drum, 525 

Zonular cataract, 555 
Zoogloea masses, 9 
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Anatomy.. 
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Bandaging (see Surgery) 
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Chemistry ^ ^ 

Children, Diseases of ^. 6 
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Consumption (see Lungs) 11 
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Diagnosb ^ „,. 17 
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Dissectors » 3 
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SPBCIAI* ifOTJ9«'The prices given in this catalogue are 
absolutely net, no discount can be allowed reuU purchasers under any 
consideration. This rule has been esub ished in otder that evervone 
will be treated alike, a general reduction in former prices having been 
made to meet previous retatl.discounts. Upon receipt of the advertised 
price any book will be forwarded by mail or express, all charges 
prepaid. 

ANATOMY. 

MORRIS. Taxt-Book of Anatomy, ad Edition. Revised and 

Enlarged. 790 lUuktrations, ai4 of which are printed in coiort. 

aoth,|6.oo; Leather, |7 00: Half Russia, |8m 

*' The ever-growing popularity of the book with teachers and students 

is an index of its value, and it may ulely be recommended to all inter- 
ested." — Mfdicai Record, New York, 

49* Sample pages and lUusirations will be sent free to any address. 

BROOMELL. Anatomy and Histology of the Human Month 
and Teeth. 284 Illustrations. |4 50 

DEAVER. Surgical Anatomy. A Treatise on Human Anatomy 
in its Application to Medicine and Surgery. With about 400 very 
Handsome full-page Illustrations Engraved from Original Drawings 
made by special Artists from dissections prepared for the purpose. 
Three Volumes. Royal Square Ocuvo 
Cloth, $ai 00: Half Morocco or Sheep. $24.00; Half Russia, 1*700 

ECKLEY. Practical Anatomy. A Manual for use in the Dissect- 
ing Room. Based upon Morris' i'ext'Bookof Anatomy and Including 
a Section on the Fundamental Principles of Anatomy. With 347 
Illustrations, many of which are in colors. Cloth, I3 50; Oil Cloth, $4.00 

OORDINIBR. Anatomy of the Central Nervous System. 
With- 371 Illustrations, many of which are original. Cloth, |6 00 

HEATH. Practical Anatomy. 8th Edition. 300 Illus. %^i 

HOLDBN. Anatomy. A Manual of the Dissections of the Human 
Body. Carefully Revised by A. Hbwson, m.o.. Demonstrator of 
Anatomy, Jefferson Medical College. Philadelphia. Over )oo hand- 
some Illustrations. 7th Edition In two compact tamo Volumes, 
Large New Type. Bound in Oil Cloth, price of each Volume, $1.50 

HOLDEN. Human Osteology. Comprising a Descripuon of the 
Bones, with Colored Delineations of the AtUchments of the Muscles. 
The General and Microscopical Structtue of Bone and iu Develop- 
ment. With Lithographic Plates and numerous Illus. 8th Ed. %i.%i 

HOLDEN. Landmarks. Medical and Surgical. 4th Ed. |i 00 

MACALISTER. Human Anatomy. Systematic and Topograph- 
ical, indudingthe Embryology. Histology, and Morphol<^y of Man. 
Witn SpecialKeference to the Requirements of Practical Surgery and 
Medicine. 816 Illustrations. Cloth, I5.00: Leather, |6.oo 

MARSHALL. Physiological Diagrams. Life Site, Colored. 
Eleven Life-Siie Diagrams (each seven feet by three feet seven 
inches). Designed for Demonstration before the Class. 

In Sneets, Unmounted, |4o.oo: Backed with Mtislin and Mounted 
on Rollers, ^.00 ; Ditto, Spring Rollers, in Handsome Walnut Wall 
Map Case, $100.00; Single Plates— SheeU, $5.00: Mounted, I7.50. 
Explanatory Key, .50. Purchattr must ^y freight ckarget. 

POTTER. Compend of Anatomy, Including Visceral Anatomy. 
6th Ed. 16 Uth. Plates and 117 other Illus. .80 ; Interleaved, |i.s5 

WILSON. Anatomy, nth Edition. 409 Illus., s6 Plates. I5.00 

WINDLE. Surfacs Anatomy. Colored and other nius. ^.00 
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BRAIN AND INSANITY (see also 
Nervous Diseases). 

BLACKBURN. A Manual ol Autopsias. Designed for the Um 
of Hospiub for the Insane and other Public Institntioas. Tea full- 
page Putes and other lUustrstions. |i*5 

GORDINIBR. The Qroaa and Minnte Anatomy of the Cantral 
Nervous Syatem. With many full-page and other Illustrations. 
8vo. Cloth, |6.oo; Sheep, $7.00 

OOWBR8. Diagaoaia of Diaeaaaa of tha Brala. sd Kdition. 
Illustrated. I1.50 

HOR8LBY. Tha Brain and Spinal Cord. The Structure and 
Functions of. Numerous lUtutratfons. l*-5o 

LBWIS (BBVAN). Mental Diaaaaaa. A Text Book Having 
Special Reference to the Pathological Aspects of Insanity. s6 Litho> 
graphic Plates and other Illustrations, sd Ed. Jutt Rtmdy. I7.00 

MANN. Manual of Paychological Medlcina and AlUad 
Nervoua Diaaaaaa. $3.00 

RBQIS. Mental Medidna. Authorised TransUdon by H. M. 
BAmnsraa. m.d. iB.00 

SHUTTLBWORTH. Mentally Deficient Children. New 
Edition. |(-5o 

STBARNS. Mental Diaaaaaa. With a Digest of Laws RelaUng 
to Care of Insane. lUtutrated. Cloth, le.75: Sheep, |3.a5 

TUKB. Dictionary ot Paychological Medicine. GlTiag the 
Definition, Etymology, and Symptoms of the Terou used in Medical 
Psychology, with the Symptoms. Pathologv, and Treatment of the 
Recognised Forms of Mental Disorders. Two volumes. #10.00 

WOOD, H. C. Brain and Overwork. .40 



CHEMISTRY AND TECHNOLOGY. 

special Catml»gui of Ckemicai Books tont /rot mpon mpplicmtim^. 

ALLBN. Commercial Organic Analyaia. A Treatise on the 
Modes of Assaying the Various Organic Chemicals and Products 
Employed in the Arts, Manufactures, Medicine, etc., with concise 
m^oos for the Detection of Impurities, Adulterations, etc. Svo. 
Vol. I. Alcohols, Neutral Alcoholic Derivatives, etc.. Ether». Veg- 
euble Acids, Starch, Sugars, etc. 3d Edition, by HaitaT LaFP- 

MANN, M. D. |4-SO 

Vol. II. Part I. Fixed Oils and FaU, Glycerol, £xpk)sives, etc. 

3d Eaition, by Hknrt Lbppmann, m. d. $350 

Vol. II. Part II. Hydrocarbons, Mineral Oils. Lubricsnts, Be ntenes, 

Naphthaleoes and Der vatives. Creosote, Phenols, etc. 3d Edition, 

by Henry Lbppmann, M.D. |3So 

Vol. II. Part HI. Terpencs, Essential Oils, Resins, Camphors, etc. 

3d Edition, by Hbnry Lbppmann, m.d. Proparimf, 

VoL HI, Part 1. Tannins, Dyes and Coloring Mauers. ^d Edition. 

Revised by J. Mbrritt Matthbws, PH.n.. oi the Philadelphia 

Textile School. Illustrated. In Prett. 

Vol. HI, Part II. The Amines. Hydrazines and Derivatives, 

Pyridine Bases. The Antipyretics, etc. Vegeuble Alkaloids, Tea. 

Coffee, Cocoa, etc. 8vo. sd Edition. ^4 yt 

Vol. Ill, Part III. Vegetable Alkaloids. Non-Basic Vegeuble Kiter 

Principles. Animal Bases, Animal Acids, Cyanogen Compounds. 

etc. ad Edition, Svo. ti'V* 

Vol. IV. The Proteids and Albuminous Principles, sd Ed. ^4.50 
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ALLBN. Albamiaotit and Diabetic Urina. Illustrated. $».•$ 

BARTLBY. Medical and Pharmaceutical Chamiatry. A 
Text.Book for Medical, Dental, and Pharmaceutical Studentt. With 
Illustrations, Glossary, and Complete Index. 5th Edition, carehiUy 
Revised. Cloth, I3.00 ; Sheep, 13.50 

BARTLBY. Clinical Chemietry. The Examination of Feces, 
Saliva, Gastric Juice, Milk, and Urine. |i.oo 

BLOXAM. Chemietry, Inorganic and Onranic With Experi- 
. 8th Ed.. Revised. s8i Engravings. Clo.. U-n I L«a-> 9S'*S 



CALDWBLL. Blementa of Qnalitative and Quantitative 
Chemical Analyaia. 3d Edition, Revised. $1.50 

CAMBRON. Gila and Varniahea. With lUustrations. $m.9s 
CAMBRON. Soap and Candles. 54 Illustrations ^.00 

GARDNER. The Brewer, Distiller, and Wine Manufao- 
tnrer. Illustrated. |x.So 

GARDNER. Bleaching, Dyeing, and Calico Printing. $1.50 
GROVES AND THORP. Chemical Technology. l*he Appli- 
cation of Chemistry to the Arts and Manufitctures. 
Vol. I. Fuel and lu Applications. 607 lUustrations and 4 Plates. 
Cloth, I5.00: Half Morocco, 16.50 
Vol.11. Lighting. Illustrated. Qoth,^.oo: Half Morocco, 25.50 
Vol. III. Lighting — Continued. In rrttt. 

Vol. I V. Electric Lighting. In Press. 

HOLLAND. The Urine, the Gastric Contents, the Common 
Poisons, and the Milk. Memoranda, Chemical and Microscopi- 
cal, for Laboratory Use. 6th Ed. Illustrated and interleaved, $1.00 

LBPPMANN. Compend of Medical Chemistry, Inorganic 
and Organic. Including Urine Analysis. 4th Edition, Rewritten 
and Revised. .80; Interleaved, |i. 25 

LBPPMANN. Analysis of Milk and Milk Prodncta. Arranged 
to Suit the Needs of Analytical Chemists. Dairymen, and Milk Inspec- 
tors, ad Edition. Enlarged, Illustrated. I1.85 

LBPPMANN. Water Analysis. For Saniury and Technic Pur- 
poses. Illustrated. 4th Edition. |>'SS 

LBPPMANN. Structural Pormulse. Including 180 Structural 
and Stereo-Chemical Form uise. tamo. Interleaved. |i.oo 

MUTER. Practical and Analytical Chemietry. ad American 
from the Eighth English Edition Revised to meet the requirements 
of American Students. 56 lllustraiions. $i-S5 

OBTTBL. Exercises in Electro-Chemistry. Illustrated. .75 

GETTBL. Blectro-Chemical Experiments. Illustrated. .75 

RICHTBR. Inorganic Chemistry. 4th American, firom 6th Ger- 
man Edition. Authorized translation by Edgar F. Smith, m.a., 
PH.D. 89 Illustrations and a Colored Plate. |i'75 

RICHTBR. Organic Chemistry. 3d American Edition. Trans, 
from the 8th German by Edgar F. Smith. Illustrated, a Volumes. 
Vol. I. Aliphatic Series. 63s Paees. $3.00 

Vol. II. Carbocyclic Series. 671 Pages. I300 

SMITH. Blectro-Chemical Analysis, ad Edition, Revised. a8 
Illustrations. Il'S 

SMITH AND KBLLBR. Experiments. Arranged for Studenu 
in General Chemistry. 3d Edition. Illustrated. .60 
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SUTTON. Volumetric Analysit. A Sptenatic Handbook for 
the Quantitative Estimation of Chemical Substances by Measure, 
Applied to Liquids, Solids, and Gases. 8th Edition, Revised i is 
Illustrations. In Prtts, 

8YMOND8. Manual of Chemistry, for Medical Students, 
ad Edition. ^.oo 

TRAUBB. Physico-chemical Methods. Translated by Hardin. 

97 Illustrations. $i>5o 

THRESH. Water and Water Supplies, sd Edition. $a.oo 

ULZER AND PRAENKEL. Chemical Technical Analysia. 

Translated by Fleck. Illustrated. Ji.ss 

WOODY. Essentials of Chemistry and Urinalysis. 4th 

Edition. Illustrated. In Prtts, 

S* special OUaUgut §/ Book* 0% Chemutry/rtt n^^m m^icati^n. 

CHILDREN. 

CAUTLIE. Peediag of InfanU and Younir Children by Nat- 
ural and Artificial Methods. ^.00 
HALE. On the Management of Children. .90 

HATPIBLD. Compend of Diseases of Children. With a 
Colored Plate, sd Edition. .80 ; Interleaved, |i.as 

MBIGS. Infant Peedlns and Milk Analysis. The Examination 
of Human and Cow's Milk. Cream, Condensed Milk, etc., and 
Directions as to the Diet of Young Infants. .50 

POWER. Surgical Diseases of Children and their Treat- 
ment by Modern Methods. Illustrated. Ia.50 

SHUTTLEWORTH. Mentally Deficient Children. New 
EUiitibn. $(>5o 

STARR. The Digestive Organs in Childhood. The Diseases ol 
the Digestive Organs in Infoncy and Childhood. With Chapters on 
the Investigation of Disease and the Management of Children, ed 
Edition, EnlarjEed. Illustrated by two Colored Plates and numerous 
Wood Engravings. %» 00 

STARR. Hygiene of the Nursery. Including die General Regi- 
men and Feeding of InCsinuand Children, and the Domestic Manage- 
ment of the Ordinary Emergencies of Early Life, Massage, etc. 6th 
Edition, as liluKtrations. |t.oo 

SMITH. Wasting Diseases of Children. 6th Edition. |>.oo 

TAYLOR AND WELLS. The Diseases of Children. lUus- 
trated. A New Manual. 746 pages. |4 00 

CLINICAL CHARTS. 

ORIPPITH. Graphic Clinical Chart for Recording Temper- 
ature, Respiration, Pulse, Day of Disease, Date, Age, Sex. 
Occupation, Name, etc. Prinud in three colors. Sample copies 
free. I^it up in loose packages of fiftv, .50. Price to Hospitals, 500 
copies, I4.00: 1000 copies, I7.S0. With name of Hospital printed 
on, .50 extra. 

KEEN'S CLINICAL CHARTS. Seven Outline Drawings of the 
Body, on which may be marked the Course of Disease, Fractures, 
Operations, etc. Pads of fifty, |i.co. Each Drawing may also be 
had separately, twenty-five to pad, 95 cents. 
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SCHRBINBR. Diet Lists. Amnged in ths form of a «hsrt. 
With Pamphlets of Specimen Dietaries. Pads of 30. .75 



DENTISTRY. 

S^fciml Cmimi«gu4 0/ Dtntml Bc^ks **ni fre* u^0h m^lkmihn. 

BARRBTT. Dental Sari^enr for Oeaeral Prsctitioaers sad 
StudenU of Medicine aad Dentistry. Extraction of Teeth, 
etc. 3d Edition. Illustrated. • Ntarly Rtmdy, 

BROOMBLL. Anatomy and Histology of the Hnman Mouth 
and Teeth. 984 Handsome Illustrations. $4>SO 

PLAQQ. Plastics and Plastic Pilling, as Pertaining to the Filling 
of Cavities in Teeth of all Grades of Structure. 4th Edition. I4.00 

PILLEBROWN. A Text-Book of Operative Dentistry. 
Written by invitation of the National Assocwtion of Dental Facul- 
ties. Illustrated. ^.aS 

OORQA8. Dsntml Medicine. A Manual of Materia Medica and 
Therapeutics. 6th Edition, Revised. Cloth, I4.00; Sheep, |s.oo 

HARRIS. Priaciples sad Prsctics of Deatistry. Including 
Anatomy, Physiology, Pathology, Therapeutics, Dental Surgery, 
and Mechanism. 13th Edition. Revised by F. 1. S. Goroas, m.d., 
D.D.S. isso Illustrations. Cloth, |6.oo; Leather, $7.00 

HARRIS. Dictioasry of Dsatistrr. Including Definitions of Such 
Words and Phrases of the Collateral Sciences as Pertain to the Art and 
Practice of Dentistry. 6th Edition. Revised and Enlarged by Fsa- 
DiNAND F. S. GoRGAS, M.O., D.D.s. Cloth, I5.00 ; Leather, |6.oo 

HBATH. Injuries sad Diseases of ths Jaws. 4th Edition. 187 
Illustrations. I4.50 

HBATH. Lectnree oa Certain Diseases of the laws. 64 
Illustrations. boards, .30 

RICHARDSON. Mechsaieal Deatistry. 7th EdIUon. Thor- 
oughly Revised and Enlarged by Da. Gso. W. WaaasM. 691 Illus- 
trations. Cloth, Is 'Oo: Leather, f6.oo 
SMITH. Deatal Metallurgy. lUustrated. Ix.75 
TAPT. ladex of Deatml Periodical Literature. |a.oo 

TALBOT. Irregularities of the Teeth aad Their Treatmeat. 
sd Edition. 934 Illustrations. I300 

TOMBS. Dental Anatomy. Human and Comparative. 963 Illus- 
trations. 5th Edition. I4.00 
TOMBS. Dental Surgery. 4th Edition. 989 Illustrations. I4.00 

WARRBN. Compend of Dental Pathology and Dental Medi- 
cine. With a Chapter on Emergencies. 3d bdition. Illustrated. 

.80 ; Interleaved, |i.a5 

WARRBN. Dental Prosthesis snd Metallurgy. 199 Ills. |i.9S 

WHITE. The Month and Teeth. Illustrated. .40 

V S^tciml Caial»fu* «/ Dental B*ckt/rtt u^0m mpplUiUi^m. 
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DICTIONARIES. 

QOULD. The lUuttnited Dictionary of Medicine, Biolofy, 
and Allied Sciences. Being an Exhaustive Lexicon o< Medicine 
and those Sciences Ccdlateral to it: Biology {Zoology and Botany), 
Chemistry. Dentistry, Pannacology, Microscopy, etc., with manv 
useful Tables and numerous fine Illustrations. 1633 paces. 5th Ed. 
Sheep or Half Dark Green Leather, I10.00: Thumb Index, ^it.oo 
Half Russia, Thumb Index, $is.oo 

GOULD. The Medical Stodent't Dictionary, xxth Edition. 
Illustrated. Including all the Words and Phrases GeneraUy Used 
in Medicine, with their Proper Pronunciation and Definition, Based 
on Recent Medical Literature. With a new Table of Eponymic 
Terms and Tests and Tables of the Bacilli, Micrococci, Mineral 
Sprinn, etc., of the Arteries, Muscles, Nerves, Ganglia, Plexuses^ etc. 
ixth Edition. Enlarged by over loa pages and illustrated with a 
large number of engravings. 830 pages. Jtui Rtady. 

Half Gre«n Morocco. $2.50 ; Thumb Index, $3 00 

GOULD. The Pocket Pronoundng Medical Lexicon. 4th Edi- 
tion. (|o,ooo Medical Words Pronounced and Defined.) Containing 
all the Words, their Definition and Pronunciation, that the Medical, 
DenUl, or Pharmaceutical Student Generally (>>mes in Contact 
With : also Elaborate Tables of Eponymic Terms. Arteries, Muscles, 
Nerves, Bacilli, etc., etc., a Dose List in both English and Metric 
Svstems, etc.. Arranged in a Most Convenient Form tor Reference and 
Memorising. A new (Fourth) Edition, Revised and Enlarged. 
838 pages. fn*t Ready. 

Full Limp Leather, Gilt Edges, $1.00; Thumb Index, ^i.ss 
100,000 Copies of Gould's Dictionaries Have Been Sold. 

QOULD AND PYLE. Cyclopedia of Practical Medicine and 
Surgery. Seventy-two Special Contributors. Illustrated. 
One Volume. A Concise Reference Handbjok, Alphabetically 
Arranged, of Medicine, Surgery, Obstetrics, Materia Medica, 
Therapf iitirs, and the Various Specialties, with Particular Reference 
to Diagnosis and Treatment. Compiled under the Editorial Super- 
vision of Gborgb M. Gould, m.d.. Author of ''An Illustrated 
Dictionary of Medicine " Editor " Fliiladelphia Medical Toumal," 
etc.; and Waltbr L. Pylb m.d., Attsistant Surgeon Wills Eye 
Hospital : formerly Editor ** International Medical Magazine," etc., 
and Seventy-two Special Contributors. With many .llliiurati^ns. 

■•'■■■ lilu • '^ 



Large Square 8vo. to correspond with Gould's "Illustrated Dic- 
tionary." Juit Ready. Full Sheep or Half Dark.Green Leather.^io.co 
With Thumb Index, $11.00; Ha f Russia, Thumb Index, ^is.co net. 



%^ Sample Pa^ and Illustrations and Descriptive Circtilart of 

Gould's Dictionaries and Cyclopedia sent free upon application. 

HARRIS. Dictionary of Dentistry. Indudmg Definitions of Such 
Words and Phrases of the Collateral Sciences as Pertain to the Art 
and Practice of Dentistry. 6th Edition. Revised and Enlarged by 
Fbrdinand J. S. GoRUAS, M.D., D.D.S. Cloth, %%.oci\ Leather, |6 00 

LONQLBY. Pocket Medical Dictionary. With an Apoendtx, 
containing Poisoiu and their Antidotes, Abbreviations used in Pre- 
scriptions, etc. Cloth, .75 ; Tucks and Pocket, $1.00 

MAXWELL. Terminologia Medica PolyglotU. By Dr. 
Thbodorb Maxwbll, Assisted by Others. $1.00 

The object of this work is to assist the medical men ol any nationality 

in reading medical literature written in a lang^uage not their own. 

Each term is usually given in seven languages, vis. : English, French, 

German. Italian. Spanish. Russian, ana Latin. 

TREVES AND LANG. German-English Medical Dictionary . 

Half Russia, $3,es 
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EAR (see also Throat and Nose). 

BURNETT. Hearing and How to Keep It. lUusciated. .40 

DALBY. Diteatet and Injuries of the Bar. 4th Edition. 98 
Wood Engravings and 8 Colored Plates. $a>5o 

HOVELL. Diseases of the Ear and Naso-Pharjrnx. Indnd- 
ing Anatomy and Physiokwy of the Organ, together with Uie Treat- 
ment of the Affections of the Nose and Phar^ix which Conduce to 
Aural Disease, iss Illustrations, ad Edition. Prtparhi£. 

PRITCHARD. Diseases of the Ear. 3d Edition, Enlarged. 
Many Illustrations and Formulae. $1.50 

WOAKBS. Deafness, Giddiness, and Noises in the Head. 
4th Edition. Illustrated. |a.oo 

ELECTRICITY. 

BIOBLOW. Plain Talks on Medical Blectridty and Bat- 
teries. With a Therapeutic Index and a Glossary. 43 Illustra- 
tions, sd Edition. $1.00 
HEDLEY. Therapeutic Electricity and Practical Muscle 
Testing. 99 Illustrations. Just Rtady. 1^.50 
JACOBI. Electrotherapy. Illustrated. In Press, 
JONEa Medical Electricity. 3^ Edition, iis lUus. In Prtss, 
MASON. Medical Electricity. Numerous Illustrations. .75 

EYE, 

A Social Circular 0/ Bo^ks on the Sy* sent frte n^en m^luoHon. 

DONDERS. The Nature and Consequences of Anomalies of 
Refraction. With Portrait and Illustrations. Half Morocco, ^i. as 

PICK. Diseases of the Eye and Ophthalmoscopy. Trans- 
lated by A. B. Halb, m. d. 157 Ilhistrations. many of which are in 
colors, and a glossary. Cloth, I4.50; Sheep, $5.50 

GOULD AND PYLE. Compend of Diseases of the Eye and 
Refraction. Including Treatment and Operations, and a Section 
on Local Therapeutics. With Formube, Useful Tables, a Glossary, 
and III Illus., several of which are in colors, ad Edition, Revised. 

Cloth,...8o : Interleaved, $1.95 

GOWBRS. Medical Ophthalmoscopy. A Manual and Adas 
with Colored Autotype and Lithographic Plates and Wood-cuts, 
Comprising Original Illustrations of the Changes of the Eye in Dis- 
eases of the Bram, Kidney, etc 3d Edition. $4.00 

HARLAN. Eyesight, and How to Care for It. Illus. .40 

HARTRIDGE. Refraction. 104 Illustrations and Test Types. 
loth Edition, Enlarged. Just Rtady. $^-y> 

HARTRIDGE. On the Ophthalmoscope. 3d Edition. With 
4 Colored Plates and 68 Wood-cuts. ^1.50 

HANSELL AND REBER. Muscular Anomalies of the Eye. 
Illustrated. $t'So 

HANSELL AND BELL. Clinical Ophthalmology. Colored 
Plate of Normal Fundus and lao Illustrations. $i*5o 

JESSOP. Manual of Ophthalmic Surgery and Medicine. Col- 
ored Plates and zo8 other Illustrations. Cloth, $3.00 
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MORTON. Refimction of the Bye. Its DtagnoeU and the Cor- 
rection of its Errors. 6th Edition. $tjoo 

OHLEMANN. OcaUr Therapeatice. Authorised TmnsUtioa, 
'and Edited by Dr. Charlbs A. Oljvbr. $<'75 

PHILLIPS. SpecUdee end Evegleeeee. Their Prescriptioo 
and Adjustment, ad Edition. 49 Illustrations. ^.00 

SWANZY. Dieeeeee of the Bye end Their Treetmeat. 6th 
Edition, Revised and Enlarged. 158 Illustrations, i Plain Plate, 
and a Zephyr Test Card. $3.00 

THORINQTON. Retinoecopy. 3d Edition. Illustrated. $1.00 

THORINQTON. Refrection end How to Refrect. eoo IlUvtra- 
tions, 13 of which are Colored. 301 pages. /$ut Rtady, $1.50 

WALKER. Studeate* Aid in Ophthalmology. Colored Plate 
and 40 other Illustrations and Glossary. $x*SO 

FEVERS. 

COLLIB. Oa Pevere. Their History, Etiology, Diagnosis, Prog- 
nosis, and Treatment. Colored Plates. $a.oo 

OOODALL AND WASHBOURN. Pevere aad Their Treat- 
meat. Illustrated. $3.00 

GOUT AND RHEUMATISM. 

DUCKWORTH. A Treatiee on Gout. With Chromo-Uthognphs 
and Engravings. Cloth, |6.oo 

GARROD. On Rheamatiem. A Treatise on Rheumatism and 
Rheumatic Arthritis. Cloth, $5.00 

HAIG. Caueation of Dieeaee by Uric Acid. A Contribution to 
the Pathology of High Arterial Tension. Headache. Epilepsy, Gout, 
Rheumatism, Diabetes, Bright's Disease, etc. su Ed. /e Prttt, 

HEART. 

SANSOM. Dieeeeee of the Heart. The Diajmosis and Pathology 
of Diseases of the Heart and Thoracic Aorta. With Plates and other 
Illustrations. |6.oo 

THORNB. The Schott Methods of the Treetment of Chronic 
Heert Diseese. Third Edition. Illustrated. Jutt Riody, %x 75 

HISTOLOGY. 

STIRLING. Outlinee of Prectical Hietology. 368 Illustrations, 
ad Edition. Revised and Enlarged. With new Illustrations. $a.oo 

ST5hR. Histology and Microscopical Anetomy. Translated 
and Edited by A. Schaprr, m.d.. Harvard Medical SchooL Second 
American from 7th German Edition, Revised and Enlarged. a9e 
Illustrations. t3*oo 
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HYGIENE AND WATER ANALYSIS. 

S^0eimi CmtmUgms t/ B^^ks m Hytttnt sent fr^ «/#« m^^liaUttm. 

CANPIBLD. Hyfiene of the Sick-Room. A Book for Nun« 
and Othert Being a Brief Considermtion of Asepsis, Antisepsis, Dts> 
infectkm, Bacteriolofy, Immunity, Heating, Ventilation, etc. |i.as 

COPLI N . Practical Hyriene. A Complcu American Text- Book . 
138 Illustrations. New Edition. Pre^rtni. 

ERNST. Prophylaxis and Personal Hygiene. /« Frets. 

HARTSHORNS. Our Homes. Illustrated. .40 

KENWOOD. Public Health Laboratory Work. 116 lUustra- 
ti<»is and 3 Plates. $a.oo 

LBPPif ANN. BxaminatiOB of Water for Sanitary aod 
Technical Purposes. 4tb Edition. lUustrated. $\j»i 

LBPPMANN. Analysis of Milk and Milk Products. lUus- 
trated. Second Edition. $t.as 

LINCOLN. School and Industrial Hygiene. .40 

McNBILL. The Prevention of Epidemics and the Construc- 
tion and Management of Isolation Hospitals. Numerous Plans 
and Illustrations. $3*So 

HOTTER AND PIRTH. The Theory and Practice of Hygiene. 
10 Plates and 135 other Illustrations. 1034 pages. 8vo. $7>oo 

PARKES. Hygiene and Public Health. By Louis C. Parkes. 
M.D. 5th Edition. Enlarged. lUustrated. I1.50 

PARKES. Popular Hygiene. l*he Elements of Health. A Book 
for Lay Readers. lUustrated ^t.es 

STARR. The Hygiene of the Nuraery. Including the General 
Regimen and Feeing of In&ints and Children, and the Domestic 
Management of the (Mlinary Emergencies of Early Life, Massage, 
etc. oth Edition, as Illustrations. |i.oo 

STEVENSON AND MURPHY. A Treatise on Hygiene. By 
Various Authors, in Three Octave Volumes. Illustrated. 

VoL I, $6.00: Vol. II.f6oo: Vol. III. $5.00 
%* Each Volume sold separately. Special Circular upon application. 

THRESH. Water and Water Supplies, ail Edaion. ^a.oo 

WILSON. Hand-Book of Hygiene and Sanitary Science. 
Wiih lUustrations. 8th Edition. fyoo 

WEYL. Sanitary Relations of the CoaUTar Colors. Author- 
ised Translation by Hbnbt LarPMANN, m.d, rw.D. $*•*$ 



LUNGS AND PLEUR.A. 

HARRIS AND BEALE. Treatment of Pulmonary Consump* 
tion. Ia.50 

KNOPP. Pulmonary Tuberculosis. Its Modrm Prophylaals 
and Treatment in Special Institutions and at Home. Illus. |) 00 

POWELL. Diseases of the Lungs and PleorM, including 
Consumption. Colored Plates and other lUus. 4th Ed. I4.00 
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MASSAGE. 

KLBBN. Hand'Book of liMMce. Authorited tnsslatkNi b^ 
MussBT Haktwbll, M.D., rtt.D, with an Introductioo bv Dr. S. 
WuK If iTCMBLi.. lUustrated by a series ol Photographs Made 
Especially by Da. Klbbn for the Amehcaa Editioo. |s.as 

OSTROIi. Massace and the Oriflnal Swedish More. 
menu. Their AppTicatibn to Varioiu Diseases of the Body. A 
Manual for Students, Nurses, and Physicians. Fourth Kdition, E»- 
larged. 105 IUu»tr*Uons, many of wluch are original. fxwoo 

MITCHELL AND GULICK. Mechanotherapy. lUus. ImPr***. 

WARD. Notes on Massage. Interleaved. Paper cover, $1.00 



MATERIA MEDICA AND THERA- 
PEUTICS. 

BIDDLB. Materia Medica and Therapeutics. InchMUag Dose 
List, Dieuryfor the Sick. Table of Parasites, and Memorsada of 
New Remedies. 13th Edition, Revised. 64 lUuktratioiis and a 
Qiaical Index. Cloth, $4.00 ; Sheep, $5.00 

BRACKBN. OuUines of Materia Medica and Pharoiacofegy. fa.ys 

COBLBNTZ. The Newer Remedies. Including their Synonyms, 
Sources, Methods of Preparation, Tests, Solubihties, Doses, etc 
3d Edition, Enlarged and Revised. $1.00 

COHBN. Physiologic Therapeutics. Mechanotherapy, Menu! 
Therapeutics, Elcciroiherapy,Ciimalologv, Hydrotherapy, Pnenmo- 
therapy. Prophylaxis, Alimentotherapy, etc. Jn Prtss. 

DAVIS. Materia Medica and Prescription Writing. fx so 

OORQA8. Dental Medicine. A Manual of Materia Medica and 
Therapeutics. 6ch Edition, Revised. %^mo 

OROPP. Materia Medica for Nurses, with questions for Self Exam- 
ination and a complete Glossary. $*•*$ 

HBLLBR. Bssentials of Materia Medica, Pbarosacy, and 
Prescription Writing. fx-so 

MAYS. Theine in the Treatment of Neuralgia. K boiuid, .so 

POTTBR. Hand-Book of Materia Medica, Pharmacy, and 

Therapeutics, including the Actimi of Medicines, Special Therapeo* 
tics. Pharmacology, etc., including over 600 Prsacnpcions and For- 
mula. 7th Edition, Revised and Enlarged. With Thumb Index ia 
each copy. Cloth, $5.00; Sheep, |6.oo 

POTTBR. Compend of Materia Medica, Therapeutlca. and 
Prescription Writing, with Special Reference to the Physiologi- 
cal Action of Drugs. 6th Edition. .80: Interleavcdr^i.ss 
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8AYRB. Orgaiilc Materia ifedica and PharmacogDoay. An 
introduction to tht Study of the Vegetable Kingdom and the Vege- 
table and Animai Drugs. Comprising the Botanical and Physical 
Characteristics, Source, Constituents, and Pharmacopeial Prepara- 
tions, Insects Injurious to Drugs, and Pharmacal Botany. With 
sections on Histology and Microtechnique, by W. C. Stevbns. 
374 Illustrations, many of which are original, ad Edition. 

Ooih, $4.50 

WHITE AND WTILCOX. Materia Medlca. Pharmacy, Phar- 
macology. and Therapeutics, 4th American Edition, Revised by 
Rbtnolo w. Wilcox, m.a.. m.d., li..d.. Professor oi Clinical 
Medicine and Therapeutics at the New York Post-Graduate Medical 
School. Cloth, $3 .00; Leather, $3.50 

" The care with which Dr. Wilcox has performed his work is con- 
spicuous on every page, and it is evident that no recent drug possess- 
ing any met it has escaped his eye. We believe, on the whole, this is 
the best book on Materia Medica and I'herapeutics to place in the 
hands of students, and the practitioner will find it a most satisfactory 
work for daily use." — The Cieveland Medicai Gazette. 



MEDICAL JURISPRUDENCE AND 
TOXICOLOGY. 

RBB8B. Medical luritprudence and Toxicology. A Text- Book 
for Medical and Lenl Practitioners and Studenu. 5th Edition. 
Revised by HxmiT LeprMANN, m.d. CIo.,$3.oo; Leather, I3.50 

" To the student of medical jurisprudence and toxicology it is in- 
valuable, as it is concise, clear, and thorough in every respect." — The 
Americmn Jourmai o/the Medical Scieiuet. 

MANN. Forensic Medicine and Toxicology. Illus. |6.so 

TANNBR. Memoranda of Poisons. Their Antidotes and Tesu. 
yth Edition. .75 



MICROSCOPY. 

CARPENTER. The Microscope and Its Revelations. 8th 
Edition. 800 Illustrations and numy Lithographs. Preparing, 

LEB. The Mlcrotomlst's Vade Mecum. A Hand-Book of 
Methods of Microscopical Anatomy. 887 Articles, sth Edition, 
Enlarged. Just Ready. I^.oo 

REEVES. Medical Microscopy, including Chapters on Bacteri- 
ology, Neoplasms, Urinary Examination, etc. Numerous Illus. 
trmtions, some of which are printed in colors. $3.50 

WBTHBRED. Medical Microscopy. A Guide to the Use of the 
Micrcj^pe in Practical Medicine, xoo Illustrations. $ajoo 
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MISCELLANEOUS. 

BRAIfWBLL. An«mia. M 5o 

BURNETT. Poods and Dietaries. A Manuel of CUnicel Uiet- 
etics. ad Edition. fi-50 

BUXTON. Anesthetics. lUustnted. 3d Edition. $t.y> 

COHEN. Organotherapy. /m Prvss, 

DAVIS. Alimentotherapy. Jm Press. 

PEN WICK. Ulcer of the Stomach. 4a Illustrations. I3.50 

QOULD. Borderland Studies. Miscellaneous Addresses and 
Essays. lamo. ia.oo 

OREENB. Medical Examination for Life Insurance. Illus- 
trated. if$ Press, 
HAIG. Causation of Disease by Uric Add. A Contribution to 
the Pathology of High Arterial Tension, Headache, Epilepsy. Gout, 
Rheumatism, Diabetes, Bright's Disease, etc. 5th Ed. In Press. 
HAIQ. Diet and Pood. Considered in Relation to Strength and 
Power of Endurance, ed Edition. Jitsi Heady. Jti.oo 
HBMMETER. Diseases of the Stomach. Their Special Path- 
ology, Diagnosis, and Treatment. With Sections on Anatomy, Diet- 
etics, Surgery, etc. ad Edition, Revised and Enlarged. Illustrated. 
/ust Reeuiy. Cloth. |6.oo: Sheep, $7.00 
HENRY. A Practical Treatise on Anemia. Half Cloth. .50 
MARSHALL. History of Woman's Medical College of Penn- 
sylvania. ^50 
NEW SYDENHAM SOCIETY'S PUBLICATIONS. CircuUrs 
upon application. Per Annum, ^.00 
OSGOOD. The Winter and Its Dangers. .40 
PACKARD. Sea Air and Sea Bathing. .40 
PARRISH. Alcoholic Inebriety. $1.00 
RICHARDSON. Long Life and How to Reach It. .40 
ST. CLAIR. Medical Latin. fi.oo 
TBSSIER. Pneumotherapy. In Press. 
TREVES. Physical Bducation : lU Bffects. Methods. Etc. .75 
TURNBULL. Artificial Anesthesia. 4th Edition. lUut. fa.so 
WEBER AND HINSDALE. Climatology. In Press. 
WILSON. The Summer and Its Diseases. .40 
WINTERNITZ. Hydrotherapy. In Press. 



NERVOUS DISEASES. 

BEBVOR. Diseases of the Nervous System and their Treat- 
ment. M*5o 

DERCUM. Rest, Hypmotism, Mental Therapeutics. In Press. 

GORDINIER. The Gross and Minute Anatomy of the Cen- 
tral Nervous System. With 371 original Colored and other 
Illustrations. Cloth, |6.oo; Sheep, f7.co 

OOWBRS. Manual of Diseases of the Nervous System. A 
Complete Text-Book. Revised, Enlarged, and in many parts Re- 
written. With many new Illustrations. Two volumes. 
VoL I. Diseases of the Nerves and Spinal Cord. 3d Edition, En- 
larged. Cloth, $4.00; Sheep, $s>oo 
Vol. 11. Diseases of the Brain and Cranial Nerves: General and 
Functional Disease, sd Edition. Cloth, I4.00 ; Sheep, $s-oo 

OOWBRS. Sjrphilis and the Nervous System. ^t.oo 

OOWBRS. Clinical Lectures. A New Volume of Essays on the 
Diagnosis, Treatment, etc., of Disesses of the Nervous System. ptJQO 
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QOWBR8. Bpil«p«y aad Other Chronic Convulsive Diseases. 

•d Edition. In Prtts* 

HOR8LBY. The Brain and Spinal Cord. The Structure and 

Pttactionsof. Numerous Ilhittrationft. $3.50 

ORMBROD. Diseases of the Nsrvous System. 66 Wood En- 

gravingB. $1.00 

OSLBR. Chorea and Choreiform Affections. $mxo 

PRBSTON. Hysteria and Certain Allied Conditions. Their 

Nature and Treatment. Illustrated. |*.oo 

WOOD. Brain Work and Overwork. .40 

NURSING (see also Massage). 

S^eiml QUm/€fn4 0/ Books /or Nurses sent /rtt upon e^licetHon. 

BROWN. Blementary Physiology for Nurses. .75 

CANPIBLD. Hygiene of the Sick-Room. A Book (or Nurses and 
Others. Being a Brief Consideration of Asepsis, Antisepsis, Disinfie^ 
tion. BacterioTogv, Immunity, Heating and Ventilation, and Kindred 
Subjects for the Use of Nurses and Other Intelligent women. %x.%% 

CUPP. Lectures to Nurses on Medicine. New Edition. %x**i 

DOM VILLB. Manual for Nurses and Others Bngaged in At- 
tending the Sick. 8th Edition. With Recipes for Sick-room Cook- 
ery, etc. .75 

PULLBRTON. Ohstetric Nursing. 41 lUs- iHti'tA, $x.oo 

PULLBRTON. Surgical Nursing. Comprising the Regular 
Course of Instruction at the Training-SchooI of the Woman's Hos- 
pital, Philaddphia. 3d Edition. 69 Illustrations. $x.oo 

QROPP. Materia Medica for Nurses. With Queitions for Self-Ex- 
amination and a very complete Glossary. $i«*5 
"It will undoubtedly prove a valuable aid to the nurse in securing a 
knowledge of drugs and their uses.'* — The Medical Record, New 
York. 

HORWITZ. Duties of the Surgical Nurse. In Press. 

HUMPHREY. A Manual for Nurses. Including General 
Anatomy and Physiology, Management of the Sick Room, etc. 
17th Ed. Illustrated. $1.00 

" In the fullest sense. Dr. Humphrey's book is a distinct advance on 
all previout manuals. It is. in point of fact, a concise treatise on 
medicine and surgery for the beginner, incorporating with the text the 
management of childbed and the hyeiene of the siclc-room. Its value 
is greatly enhanced by copious wooa-cuts and diagrams of the bones 
and internal organs." — British Medical Journal , London, 
STARR. The Hygiene of the Nursery. Including the General 
Regimen and Feeding of Infants and Children, and the Domestic Man- 
agement of the Ordinary Emergencies of Early Life, Massage, etc. 6th 
Kdltion. as Illustrations. $t.oo 

TBMPBRATURB AND CLINICAL CHARTS. See page 6. 

VOSWINKBL. Surgical Nursing. Second Edition, EnUrged. 

119 Illustrations. ^i.oo 

WB8TLAND. The Wife and Mother. $1.50 
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OBSTETRICS. 

CAZBAUX AND TARN IBR. Midwifery. With Appendix by 
Iftmo*. The 'nteory and Practice of Obstetrics, inchadin^ the Dis- 
eases ol Piquancy and Parturition. Obstetrical Opentioos, etc 
8th Edition. Illustrated by Cliromo> Lithographs. LiUiographs, and 
other full-page Plates, seven of which are beautifully colored, and 
numerous Wood Engravings. Cloth, $4.50 ; Full Leather, $5.90 

DAVIS. A Manual of Obstetrics. 3d Edition. Preparing. 

LANDI8. Compend of Obstetrics. 6th Edition, Revised by Wm. 
H. Wblls, Assisunt Demonstrator ot Clinical Obstetrics, JeffereoB 
Medical College. With 47 Illustrations, .80: Interleaved, %\j»^ 

WINCKBL. Text-Book of Obstetrics, laclading the Pathol- 
ogy and Therapeutics of the Puerperal State. Authorised 
Translation by J. Clifton Edgak, a.m., m.d. With nearly aoo Illus- 
trations. Cloth, $5.00 ; Leather, |6yoo 

PULLBRTON. Obstetric Narslng. lih Ed. lUustrated. $1.00 

PATHOLOGY. 

BARLOW. General Pathology. 79s pages. 8vo. l$-oo 

BLACK. Micro-Organisms. The Formation of Poisons. .75 

BLACKBURN. Autopsies. A Manual of Autopsies Designed for 
the Use ol Hospitals for the Insane and other Public Institutions. 
Ten fuU-page Plates and other Illustrations. #!••$ 

COPLIN. Manual of Pathology. Including Bacteriology, Technk 
of Post-Mortems, Methods of Pathologic Research, etc 330 Illus- 
trations, 7 Colored Plate*, many of which are original. 3d Editioa. 
Just Ready. 1^3-50 

DA COSTA. Clinical Pathology of the Blood. IKus. Imprest. 
QILLIAM. Pathology. A Hand-Book for Students. 47 lUus. .ys 
HEWLETT. Manual of Bacteriology, ^s Illustrations. I3.00 
KIRKBRIDE. Compend of General Pathology. lUustrated. 

Prtparrng, 
VIRCHOW. Post-Mortem Bxamiaations. A Description and 
Explanation of the Method of Performing Them in the Dead House 
of the Beriin Charity Hospiul, with Special Reference to Medico- 
Legal Practice. 3d Edition, with Additions. .73 
WHITACRB. Laboratory Text-Book of Pathology. With 
121 Illustrations. $i-5o 
WILLIAMS. Bacteriology. A Manual for Students. 78 Illus- 
trations. $>>50 

PHARMACY. 

special CaiaUgne ef Book* en Pharmacy teui free m^oh applicatims. 

COBLBNTZ. Manual of Pharmacy. A Complete Text-Book 
by the Professor in the New York Coll^ of Pharmacy, sd Bditioa, 
Revised and Enlarged. 437 Ulus. Cloth, $3.50: Sheep, $4. 90 

BBASLBY. Book of 3100 Prescriptions. Collected from the 
Practice of the Most Eminent Physicians and Surgeons — English, 
French, and American. A Compendious Hbtory ot the Matoris 
Medica, Luu of the Doses of all the Officinal and Esublished Pre- 
parations, an Index of Diseases and their Remedies. 7th Ed. ^.00 
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MKDICAL BOOKS. IT 



BBA8LBY. Druggists* OsBsrsl Rsceipt Book. Comprising 
a Copious Veterinary Formulary, Recipes in Pstent and Proprietary 
Medicines, Druggists' Nostrums, etc. ; Perfumery and Cosmetics, 
Bererages, Dietetic Articles and Condimenu, Trade Chemicals, 
Scientific Processes, and many Useful Tables, soth Ed. $a.oo 

BBASLBY. Phsrmsceutlcsl PormoUiry. A Synopsb of the 
British, French, German, and United States Pharmacopoeias. Com^ 
prising Standard and Approved Formulae for the Preparations and 
Compounds Employed in Medicine, lath Edition. ^a.oo 

PROCTOR. Prsctlcsl Pharmacy. Lectures on Practical Phar> 
macy. With Wood Engravings and 3s LithMrraphic Fac-simUe 
Preeicriptions. 3d Edition, Revised, and with Elaborate Tables of 
Chemical SolubifiUes, etc. $3 .00 

ROBINSON. Latin Qramroar of Pharmacy and Medlcise. 
3d Edition. With elaborate Vocabularies. $1.75 

SAYRE. Organic Materia Medica and Pharmacognosy. An 
Introduction to the Study of the Vegeuble Kinsdom and the Vege- 
table and Animal Drugs. Comprising the Botanical and Physical 
Characteristics, Source, Constituents, and Pharmacopeia! Prepar- 
ations, Insects Injurious to Drugs, and Parmacal Botany. With 
sections on Histology and Microtechnique, by W. C. Stbvbns. 
374 Illustrations. Second Edition. Cloth, $4 So 

8COVILLE. The Art of Compounding. Second Edition, Re. 
vised and EnUurged. Cloth, $».y> 

STEWART. Compeod of Pharmacy. Based upon " Reming- 
ton's Text-Book of Pharmacy.*' 5th Edition, Revised in Accord- 
ance with the U. S. Pharmacopoeia, 1890. Complete Tables of 
Metric and English Weights and Measures. .80 ; Interleaved, $1.9$ 

UNITED STATES PHARMACOPCBIA. 7th Decennial Revision. 
Cloth. $3.50 (postpaid, $3.77) : Sheep, fi.oo (postpaid, $^.27) ; Inter- 
leaved, li.oo (postpaid. |4-5o): Printed on one side of page only, 
unbound, $3.50 (postpaid, |3-9o). 

Select Tables from the U. S. P. Being Nine of the Most Impor- 
tant and Useful Tables, Printed on Separate SheeU. Carefully 
put up in patent envelope. .S5 

POTTER. Hand-Book of Matsria Msdica, Pharmacy, and 
Tberapsutics. 600 Prescriptions. 7th Ed. Clo., $5.00; Sh., |6.oo 

PHYSICAL DIAGNOSIS. 

BROWN. Medical Diagnosis. A Manual of Clinical Methods. 
4th Edition. 113 Illustrations. Cloth, la.35 

DA COSTA. Clinical Examination of the Blood. Illustrated. 

/« Press. 

PBNWICK. Medical Diagnosis. 8th Edition. Rewritten and 
very much Enlarged. 135 Illustrations. Cloth, $m.so 

MBMMINGBR. DUgnosis by the Urine, ad Ed. •4 Illus. $1.00 

TYSON. Hand.Book of Physical Diagnosis. For Students and 
Physicians. By the Professor of Clinical Medicine in the Universitv 
of Pennsylvania. Illus. 3d Ed., Improved and Enlarged^ With 
Colored and other Illustrations. $i>50 

PHYSIOLOGY. 

BIRCH. Practical Physiology. An Elementary Class Book. 

63 Illustrations. $^-75 

BRUBAKBR. Compeod of Physiology. loth Edition, Revised 

and Enlarged. Illustrated. Just Ready. .80; Interleaved, $i.s5 
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18 SUBJECT CATALOOUB. 

KIRKB.^ Ph^iolop. (i6chAutboiicedE<UUoiL Dari^^ 



A Hand-Book of PhysiologY- i6Ui Edition. Rerised. Reammged, 
and Enlatged. By Pkof. W. D. Haluburton, of Kings College, 
London. 671 lUustnuions, some o< which are printed in colors. 
Jutt Ready, Cloth, $3.00; Leather. $3.75 

LANDOIS. A Text-Book of Hainan Physiologv, Including 
Histology and Microscopical Anatomy, with Special Kefierence to 
the Requirements of Practical Medicine. 5th American, translated 
from the 9th German Edition, with Additions hy Wm. Stirung, 
M.D.^D.sc. 845 lllus., many of which are printed in colors. In Preu, 

STARLING. Blements of Human Physiology. 100 His. |i.oo 

STIRLING. OutUnes of Practical Physiology. Inchtding 
Chemical and Experimental Physiolosy, witn Special Reference to 
Practical Medicine. 3d Edition. 989 Illustrations. $a.oo 

TYSON. Cell Doctrine. lu History and Present State. $1.50 



PRACTICE. 

BBALB. On Slight Ailments ; their Nature and Treatment, 
sd Edition, Enlarged and Illustrated. |i.s5 

POWLBR. Dictionary of Practical Medicine. By various 
writers. An Encyclopaedia of Medicine. Clo.,$3.oo: Half Mor. I4.00 
GOULD AND PYLE. Cyclopedia of Practical Medicine and 
Surgery. A Concise Reference Handb:>ok, Alphabetically 
Arranged, with particular Reference to Diagnosis and Treatment. 
Editea by Drs. Gould and Ptlb. Assisted by 7a Special Con- 
tributors. Illustrated, one volume. Large Square Octavo, Uniform 
with *' GouH's Illustrated Dictionary." Just Rgady. 

Sheep or Half Morocco, % 0.00: with Thumb Index, $11.00 

Half Russia, Thumb Index, ^la.oo 

4^ Com^UU Hetcriptivt circular with sample pagts andiUustra- 

tiont of thtt hook will be sent free u^on a^piicatiom, 

HUGHBS. Compend of the Practice of Mediciae. 6di Edition, 

Revised and Enlarged. Just Ready, 

Part I. Continued, Eruptive, and Periodical Fevers, Diseases of the 
Stomach, Intestines, Peritoneum, Biliary Passages, Liver, Kid- 
neys, etc., and General Diseases, etc. 
Part 11. Diseases of the Respiratonr System, Circulatory System, 
and Nervotu System; Diseases of the Blood, etc. 

Price of each part, .80; laterieaved, fi.ss 

Physician's Edition. In one volume, including the above two 

parts, a Section on Skin Diseases, and an Index. 6di Revised 

Kdition. 6as pp. Just Ready. Full Morocco, Gilt Edge, $m.*s 

TAYLOR. Practice of Medicine, sth Edition. Qoth. I4.00 

TYSON. The Practice of Medicine. By Jambs Ttson. m.d.. 

Professor of Medicine in the University of Pennsylvania. A Com- 

plete Systematic Text-book with Special Reference to Diagnosis and 

Treatment. Illustrated. 8vo. 

Cloth, $5.50; Leather, $6.50; Half Russia, $7.50 

PRESCRIPTION BOOKS. 

BBASLBY. Book of 3x00 Prescrintions. Collected from tlte 
Practice of the Most Eminent Physicians and Surgeons— English, 
French, and American. A Compendious History of the Materia, 
Medica, Lists of the Doses of all Officfaial and Established Prepara- 
tions, and an Index of Diseases and their Remedies. 7th Ed. $a.oo 
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MBDICAL BOOKS. If 



BBASLBY. Druggitts* Oeneral Receipt Book. Compritiiig 
a Copious Veterinary Fonnulary, Recipes in Patent and Proprie- 
tary Medicines, Druggiats' Noetnuns, etc. : Perfumery and Coe- 
metict. Beverages, Dietetic Articles and Condiments. Trade Chem- 
icals, Scientific Processes, and an Appendix of Useful Tables, 
loth Edition, Revised. $a.oo 

BBASLBY. Pocket Pormalary. A Synopeis of the British, French. 
German, and United States Pharmacopoeias and the chief unofficial 
Formularies, lath Edition. ^.oo 

SKIN. 

BULKLBY. The Skia la Health and Diseaae. lUustrated. .40 

CROCKBR. Diaeaaee of the Skia. Their Description, Pathol- 

ogy. Diagnosis, and Treatment, with Special Reference to the Skin 

Kruptions of Children. 9* lUus. 3d Edition. Preparing, 

Ili PBY. Leprosy. 37 Plates. 8vo. $3.50 

SCHAMBBRQ. Diseasee of the Skin, ad Edit>on. ico lUus- 
tratloos. Being No. 16 ? Quis-Compend T Series. Just Ready. 

Cloth, .80; Interleaved, $t,%$ 

VAN HARLINOBN. On Skin Diseasee. A Practical Manual 
of Diagnosis and Treatment, with special reference to Differential 
Diagnosis. 3d Edition, Revised and Enlarged. With Formulc 
and 60 Illustrations, some of which are printed in colors. $s>75 

SURGERY AND SURGICAL DIS- 
EASES (see also Urinary Organs). 

BUTLIN. Operative Surgery of Malignant Disease, td Edi- 
tion. Illustrated. Octavo. Just Ready. f4*50 
CRIPPS. Ovariotomy and Abdominal Surgery. Illus. |8.oo 
DBAVBR. Surgical Anatomy. A Treatise on Human Anatomy 
in its Application to Medicine and Surgery. With about 400 very 



Handsome full-page Illitstrations Engraved from Original Drawings 
made by special Artists from Dissections prepared for the purpose. 
Three Volumes. Royal Square Octavo. 



Cloth, fai.ooi Half Morocco or Sheep, |a4.oo ; Half Russia, 127.00 
Complete descriptive circular and special terms upon application. 

DBAVBR. Appendicitis, Its Symptoms, Diagnosis. Pathol- 
orv, Treatment, and Complications. Elaborately illustrated 
wTih Colored Plates and other Illustrations, ad Edition. In Press. 

DULLBS. What to Do First in Accidents and Poisoning. 
5th Edition. New Illustrations. $1.00 

PULLERTON. Surgical Nursing. 3d Edition. 69 lUus. %\ 00 

HAMILTON. Lectures on Tumors, from a Clinical Stand- 
point. Third Edition, Revised, with New Illustrations. $i.«S 

HBATH. Minor Surgery and Bandaging, nth Ed., Revised 
and Enlarged. 176 Illustrations, Formulae, Diet List, etc. $1.35 

HBATH. Injuries and Diseases of the Jaws. 4th Edition. 

187 Illustrations. f4-50 

HBATH. Lectures oa Certain Diseases of the Jaws. &tiaus- 

tratioiu. Boaros, .50 
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20 SUBJECT CATALOOUK. 

HORWITZ. Compend of Sorg ery «ad Baadacliic, fachidinf 
Minor Surgery. Amputations, Fractures, Dislocations, Surgical Dis- 
eases, and the Latest Antiseptic Rules, etc., with Differentiai Diagno- 
sis and Treatment, sth Edition, very much Enlarged and Rear- 
ranged.- 167 Illustrations, 98 FormuUe. Clo., .80 ; Interleaved, $x.ss 

JAC0B80N. Operations of Sorgery. Over aoo IIlnscratioM, 

Cloth, $3.00: Leather, ^00 

JAC0B80N. DiseasM of the Male Organs of Oeneratioa. 
Sa Illustrations. |6.oo 

LA}^E. Surgery of the Head and Neck, xio Illustrations. 
90 Edition. $5«oo 

MACRBADY. A Treatise on Ruptures. 94 Full-page Litho- 
graphed Plates and Numerous Wood engravings. Cloth, |6.oo 

if AYLARD. Surgery of the Alimentary Canal. 97 Illustrations, 
ad Edition, Revised, ymt/ Jleady. $300 

if OULLIN. Text-Book of Surgery. With Special Reference to 
Treatment. 3d American Edition. Revised and edited by John B. 
Hamilton, m.d., ll.d.. Professor of the Principles of Surgery and 
Clinical Surgery, Rush Medical College, Chicago. 603 Dhistratioos, 
over aoo of wmch are original, and manv of which are printed In 
colors. Handsome Cloth, |6.oo ; Leatner, $7.00 

ROBERTS. Fractures of the Radius. A Clinical and Patho- 
logical Study. 33 Illustrations. $1.00 

SMITH. Abdominal Surgery. Being a Sptematic Descriptioo ol 
all the Principal Operations. as4 lUus. 6th Kd. s Vols. Oo., $to.oo 

SWAIN. Surgical Emergencies. Fifth Edition. Cloth,$i.75 

VOSWINKEL. Surgical Nursing. Second Edition, Revised and 
Enlarged, xii Illustrations. $1.00 

WALSHAM. Manual of Practical Surgery. 7th Ed., Re- 
vised and Enlarged. 483 Engravings, toco pages, /tut Urady. $3.50 

THROAT AND NOSE (see also Ear). 

COHBN. The Throat and Voice. Illustrated. .40 

HALL. Diseases of the Nose and Throat. Two Colored 

Plates and 59 Illustrations. New Edition Preparing. 

HOLLOPETBR. Hay Fever. Its Successful Treatment. $1.00 

KNIGHT. Diaeases of the Throat. A Manual for Students. 

Illu»tratcd. If tarty Rtmdj. 

MACKENZIE. Pharmacopoeia of the London Hospital for 

Dis. of the Throat. 5th Ed., Revised by Dr. F. G. Harvvt. $1.00 
McBRIDB. Diseases of the Throat, Nose, and Bar. A CKnical 

Manual. With colored IIlus. from original drawings, ad Ed. |6.oo 

POTTBR. Speech and its Defects. Considered Physiologically. 
Pathologically, and Remedially. fx.00 

URINE AND URINARY ORGANS. 

ACTON. The Functions and Disorders of the Reproductive 
Organs in Childhood, Youth, Adult Age, and Advanced LIfs, 
Considered in their Physiological, Social, and Moral ReUtSooa. 
tth Edition. $1.75 
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BBALB. Oae Hundred Urinary Deposits. On eight iheets, 
for the Hotpital, Laboratory, or Surgery. Paper, $bmo 

HOLLAND. The Urine, the Qnttric Contents, the Common 
Poisons, and the Milk. Memoranda, Chemicai and Microscopi- 
cal, for Laboratory Use. lUustrated and Interleaved. 6th Ed. $i.oo 

JACOBSON. lisle Organs of Oenerstioo. 88 Ulus. |6.oo 

KLBEN. Diabetes and Glycosuria. $a.^ 

MBIflilNQBR. Diagnoais by the Urine, ad Ed. a4 lUut. ft.oo 

if ORRIS. Renal Surgery, with Special Keierence to Stone innhe 
Kidney and Ureter and to the Surgical Treatment of Calcuibus 
Anuria. Illustrated. fs.oo. 

if OULLIN. Bnlnrgement of the Prostate. Its Treatment and 
Radical Cure, ad Edition. Illustrated. Jutt Rtady, $1.75 

MOULLIN. Inflammation of the Bladder and Urinary Pever. 
Ocuvo. $x>5o 

SCOTT. The Urine. Its Clinical and Microscopical Examination. 
4X original Lithographic Plates and other Illustrations. Quarto. 

Cloth, $5.00 

TYSON. Quide to Examination of the Urine. For the Use of 
Physicians and Students. With Colored Plate and Numerous Illus- 
trations engraved on wood. 9th Edition, Rerised. |i.e5 

VAN NUYS. Chemical Analysis of Urine. 99 lUus. $1.00 

VENEREAL DISEASES. 

COOPBR. Syphilis, ad Edition, Enlarged and Illustrated with 

ao full-page Plates. |5goo 

GOWBRS. Syphilis and the Nervoua Syatem. x.oo 

STURGIS. Student's Manual of Venereal Diseases. 7th 

Revised and Enlarged Edition. lamo. InPrett. 

VETERINARY. 

BALLOU. Veterinary Aitatomy and Physiology. 89 Graphic 
Illustrations. .80; Interleaved, $1. as 

TUSON. Veterinary Pharmacopoeia. Including the Outlines o< 
Materia Medica and Therapeutics. 5th Edition. ^.as 

WOMEN, DISEASES OF. 

BYPORD (H. T.). Manual of Gynecology. Second Edition, 

Revised and Enlarged by 100 pages. 341 Illustrations. $3-eo 

DUHRSSBN. A Manual of Gynecological Practice. los 

Illustrations. $x.Se 

PULLERTON. Surgical Nursing. 3d Edition, Revised and 

Enlarged. 69 Illustrations. $1.00 

LBWBRS. Diseases of Women. 146 lUus. 5th Ed. Ia.50 

MONTGOMERY. A Text-Book of Practical Gynecology. 

About SCO Handsome Illustrations. 8vo. Nearly Ready. 

WELLS. Compend of Gynecology. Illustrated, ad Edition. 

.80; Interleaved, $i.«5 
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COMPENDS. 



Ftom TM 8a%Ukem CUnic, 

"We know of no series of books issued by any house that so fatty 
meets our approval as these f Quii-Compendsf. They are well ar- 
ranged, full, and condse, and are really the best line of text-books that 
oouid be fotmd for either student or practitiooor." 



BLAKISTON'S ?0UIZ-COMPENI)S? 

Tht Beit Beriti of M umali for tkt Vm of Stndonti. 
Priee of Meh, Cloth, .80. Intorieavod. lor taklnf Noitt, t1.2e. 

4^ These Compemls are based on the most popular text-books 
and the lectures of prominent professors, and are kept constantly re- 
Tised, so that they may thoroughly represent the present state of the 
subjects upon which they treat. 

4^ The authors hare had laige experience as Quix-lf asters and 
attaches of colleges, and are well acquamted with the wants of students. 

4^ Their are arranged in the most approTod form, thorough and 
concise, containing over 6oo fine iUustratioos, inserted wherever dMy 
could be used to aidvantage. 

Jt^ Can be used by students of any college. 

4^ Theycontain infiMination nowhere else collected in such a 
condensed, practical shape. Uluttmted ClrcoUir fr««. 

No. I. POTTER. HUMAN ANATOMY. Sixth Revised and 
Enlarged Edition. Inauding Visceral Anatomy. Can be used 
wiUi either Morris's or Gray^ Anatomy. 117 Illustrations and t6 
Lithographic Plates of Nerves and Arteries, with Explanatory 
Tables, etc. By Samubl O. L. Pottu. m.d.. Professor of ibe 
Practice <^ Medicine, College of Physicians and Surgeons, Saa 
Francisco : Brigade Surgeon, U. S. Vol. 

No. a. HUGHES. PRACTICE OP MEDICINE. Part I. Sixth 
Edition, Enlaiged and Improved. By Damibl E. Hu«hu,m.d., 
Physician-in-Cnief, Philadelphia Hospital, late Demonstrator ol 
Clinical Medicine, Jefferson Medical College, Phila. 

No. 3. HUGHES. PRACTICE OP MEDICINE. Part II. 
Sixth Edition, Revised and Improved. Same author as No. s. 

No. A. BRUBAKER. PHYSIOLOGY. Tenth Edition, with 
Illustrations and a uble of Physiological Constants. Enlarged 
and Revised. By A. P. Brubakbr, m.d.. Professor of Physiology 
and General Pathology in the Pennsylvania CoUege of Deatal 
Surgery; Adjunct Professor of Physiology, Jeienoa Medical 
CoUege, Philadelphia, etc. 

No. 5. LANDIS. OBSTETRICS. Sixth Edition. B/ HnckT G. 
Landis, m.d. Revised and Edited by Wm. U. Wblu, M.n.. 
Instructor of Obstetrics, Jefferson Medical College, P hil ad elph ia. 
Enlarged. 47 Illustrations. 

No. 6. POTTER. MATERIA MEDICA, THERAPEUTICS, 
AND PRESCRIPTION WRITING. Sixth Revised Bdltioa 
fU. S. P. 1890). By Samum. O. L. Porrsa, m.d., Proieaaor ol 
Practice, CoUege of Physicians anl Surgeons, Saa ~ -^ - 
Brigade Surgeon, U. S. Vol. 
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?QUIZ-COMPBNDS ?— Continued. 

No. 7. WELLS. QYNBCOLOQY. Second Edition. By Wm. H. 
WsLLSf M.O., Instructor of Obitetrics, Jeffenoo College, PhilmdeU 
phia. 140 Illustrations. 

No. 8. GOULD AND PYLB. DISEASES OP THE EYE 
AND REPRACTION. Second Edition. Including Treatment 
and Surgery, and a Section on Local l*berapeutics. By Gbokcb 
M. Gould, M.O.. and W. L Pylb, m.o. With Formulss, Glossary, 
Tables, and 109 Illustrations, several of which are Colored. 

No. 9. HORWITZ. SURGERY. Minor Surgery, and Bandmg- 
iag. Pifth Edition, Enlarged and Improved. By Okvillb 
HoRwrrx, a. s^ m.o.. Clinical Professor of Gemto> Urinary Surgery 
and Venereal Diseases in Jefferson Medical Collie .* Surgeon to 
Philadelphia Hospital, etc. With 98 Formulss and 71 Illustrations. 

No. xo. LBPPMANN. MEDICAL CHEMISTRY. Pourth 
Edition. Including Urinalysis, Animal Chemistry, Chemistry of 
Milk, Blood, Tissues, the Secretions, etc. By Henry Lbfpmamn. 
M.O., Professor of Chemistry in Pennsylvania College of Denial 
Sturgery and in the Woman's Medical College, Philadelphia. 

No. XX. STEWART. PHARMACY. Pifth Edition. Based upon 
Prof. Remington's Text-Book of Pharmacy. Bv K. £. Stbwart, 
M.O., PH.c. late Quiz-Master in Pharmacy and Chemistry, Phila- 
delohia College of Pharmacy; Lecturer at Jefferson Medical 
CoU^e. Carefully revised in accordance with the new U. S. P. 

No. 13. BALLOU. VETERINARY ANATOItY AND PHY- 
SIOLOGY. Illuatrated. By Wm. R. Ballou, m.d.. Professor 
of E<^uine Anatomy at New York Collie of Veterinary Sui^eons ; 
Physician to Bellevue Dispensary, etc. a9 graphic Illustrations. 

No. 13. WARREN. DENTAL PATHOLOGY AND DEN- 
TAL MEDICINE. Third Edition. Illustrated. Conuining 
a Section on Emergencies. Bv Gso. W. WAiukBN, o.d.s.. Chief 
of Clinical Staff, Pennsylvania College of Dental Surgery. 

No. la. HATPIBLD. DISEASES OP CHILDREN. Second 
Edition. Colored Plate. By MARCt» P. Hatpiblo, Profes- 
sor of Diseases of Children, Chicago Medical Collqge. 

No. IS. KIRKBRIDE. GENERAL PATHOLOGY. lUustrated 
by '1 HOMAS S. KiKKBKiOE, Direct'^r of the Laboratories. Phila- 
de phia Polyclinic; Assistant Pathologist, Philadelph«a Hospital, 
etc. Pre^rimg. 

No. x6. DISEASES OP THE SKIN. By Jay F. Schambbrc, 

M.D., Professor of Diseases of the Skin. Philadelphia Polyclinic. 
3d EiHtion, Revised, too handsome Illustrations. 

PriM, each. Cloth, .80. Intorleavtd, for Uklng Notts, $1.26. 

In preparing, revising, and improving Blakiston's f Quis-Com- 
PBNi>s r the particular wanu of the student have always been kept in 
mind. 

Careful attention has been given to the construction of each sentence, 
and while the books will be fotmd to conuin an immense amount of 
knowledge in small space, they will likewise be found easy reading ; 
there is no stilted repetition of words ; the style is dear, lucid, and du* 
tinct. The arrangement of subjects is systematic and tnorough ; there 
It a reason lor every word. They oontaui over 600 lUostntioos. 
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Morris' 
Anatomy 

Second Edition, Revised and Enlarg^ed. 

790 Illustrations, of which many 
are in Colors. 

Royal Octavo. Cloth, $6.00 ; Sheep, $7.00 ; 
Half Russia, $8.00. 



Jtrotn The Medicut Record, New York, 

** The reproach that the English language can boast of no 
treatise on anatomy deserving to be ranked with the masterly 
works of Henle, Luschka, Hyrtl, and others, is UlsI losing 
its force. During the past few years several works of great 
merit have appeared, and among these Morris's *< Anatomy '* 
seems destined to take first place in disputing the palm in 
anatomical fields with the German classics. The nomencla- 
ture, arrangement, and entire general character resemble 
strongly those of the above-mentioned handbooks, while in 
the beauty and profuseness of its illustrations it surpasses 
them. . . . The e «r-grrowing popularity of the book 
with teachers and students is an index of its value, and it 
may safely be recommended to all interested." 

From The Philadelphia Medical Journal, 

*' Of all the text-books of moderate size on human anatomy 
in the English language, Morris is undoubtedly the most 
up-to-date and accurate." 
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